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Now and then we run across an 
engineer who is afraid even to 
try the Dean Cleaner, fearing it 
might injure his tubes. 


| 

fF the Dean’s blow regardless 
of the amount of pres- 


sure employed. 


Cylinder head of Dean Cleaner showing valve seat 
and ports. 


That’s why the DEAN is a safe tool to use in cleaning boiler tubes. 


That’s why the DEAN can be employed in cleaning thin copper condenser 
tubes without injuring them. 


That’s why you can use a DEAN indefinitely without harmful effect on 
the tubes. 


The force of the DEAN’S blow is regulated by the VOLUME of 
power admitted to the piston chamber and NOT BY THE PRES- 
SURE. The latter merely increases the RAPIDITY of the blows. 


If for any reason it is desired to reduce the force it is only necessary to 
plug up A and A! (ports through which the steam or air enters the piston 
chamber). If it is desired to reduce the force further, plug up B and B'! 
also. Plugs for this purpose are furnished. 


The DEAN BOILER TUBE CLEANER re- 
moves scale thoroughly, quickly and easily from 
the tubes of all kinds of boilers and condensers. . ae , 
We loan it for a thorough test: ih @fe«Boiler, Te Bean removing scale from the tube of 
free of charge. 


TO KEEP YOUR BOILERS CLEAN 
YOU’VE GOT TO USE A DEAN. 


"VL y The Dean removing scale from the tube of 
Write jor booklet No, 130. a return. tubular boiler. 


The Wm. B. Pierce Company, 


Jewett Building, Buffalo, N. Y. 


Londen Office: New York Office: Chicago Office: 
13-15 Wilson Street, 20 New Street, 1001 Monadnock Building, 
Finsbury, London, E, C Telephone, 5120 Rector Chicago, III. 
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A Large Can Of Keystone Grease 
A Fine Brass Grease Cup 
An Engineer’s Collapsible Lunch Box 


We will send these three articles absolutely free, express charges paid, to any engineer who will fill out 
and mail to us the attached coupon. 


There is no “come-back”’ to this proposition. The offer is made to make it worth your while to try 


All Engineers-- 


NEYSTONE BRIGATING®? 
MANUFACTURERS OF 


REASE 


KEYSTONE has proved itself the greatest lubricant in the 
world. It outlasts all others many times over and makes wonder- 
ful savings. Send us the filled-out coupon today. 


See Our Advertisement On Inside Back Cover. 


KEYSTONE LUBRICATING COMPANY, 
Department B. PHILADELPHIA, PA. 


New York City Office—96 Warren St. New England Office—10 Oliver St., Boston, Mass. 

Chicago Office—1210 Tacoma Bidg. Southern Office—610 Chartres St., New Orleans, La. 
Northwestern Office and Warehouse—502 McPhee Bldg., Denver, Col. 

San Francisco Office and Warehouse—268 Market St., San Francisco, Cal. 


Dec. 8-08, Dept. B 
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The Biggest Penny Is The One You Find ! 


It looks all out of proportion to its real value. 


Next Biggest Penny is the one you invest in 


PACKING 


A hundred pennies spent for EBONITE bring you about a 
hundred dollars worth of pure satisfaction. In fact the joy 
EBONITE gives you is fully equal to the joy of finding 
money. You should know EBONITE—but perhaps you 
don’t. So write today for particulars and samples to try in 
the hardest joint in your plant. .What makes EBONITE so 
vastly superior to all sheet packings is its complete mastery 
of super-heated steam and high steam pressures. It is without 
an equal for such work but equally superior for all other 
kinds of joints. 


Don’t forget to write us. 


QUAKER CITY RUBBER CO. 


PHILADELPHIA PITTSBURG CHICAGO 
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The House Dearborn 


HERE its always one great pioneer and 

leader in the development of every 
important industry. ‘Twenty years 
ago, the fact that great savings could 
be made in fuel consumption and that 
boilers and boiler tubes could be made 
to last much longer, but for the det- 
rimental action of boiler feed waters, interest- 
ed some young chemists in Chicago in the 
possibility of surmounting this difficulty by 
making careful analytical study of different 
classes of waters, and finding scientific re- 
agents for the elements that produced the 
trouble. 


Thus began the work of the DEARBORN COMPANY. That it 
has been successful is attested by the fact that thousands of steam plants use 
their products, prepared according to analysis of the waters, and find abso- 
lute relief from the troubles formerly experienced. 


With its large corps of representatives, all of whom are mechanical ex- 
perts, working in all sections of the country, backed by the scientific labo- 
ratory work done at Chicago, the Dearborn Company is able to give personal 
attention to every case, making careful study of the water and plant condi- 
tions and furnishing treatment that exactly meets requirements. 
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mooth-On 
Fix 


You'd rather allow pipe line leaks like this 
to go on than to shut down and fix the trouble. 
But turning your back isn’t going to ease your 
conscience, or pay for the wasted steam. 

There’s a way, though, to make leaky joints 
permanently tight. Apply Smooth-On to the 
leak forcing it into the opening, using Smooth-On 
Elastic Cement on hot pipes and Smooth-On 
Iron Cement No. 1 on cold pipes. Then wrap 
the joint with Smooth-On Tape as per direc- 
tions in our new instruction book, which will be 
sent free to any engineer sending us his name 
and address. 

Smooth-On Cements can be used for a 
thousand and one purposes around the power 
plant. Write for particulars. 


Smooth-On Mfg. Co. 


572-574 Communipaw Ave., JERSEY CITY, N. J. 


Chicago Warehouse 61 N. Jefferson St. 
San Francisco Warehouse . * ° 94 Market St. 
English Branch ° 8 White St., Moorfields, London, E. C. 
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WE COULD 

SAY A LOT ABOUT ' 
GARLOCK 
PACKING 


BUT 


IT ONLY NEEDS 
ONE TRIAL TO 
CONVINCE YOU 
THAT IT IS THE 
VERY PACKING 
THAT YOU WILL 
ALWAYS DEMAND 
ON FUTURE 
REQUISITIONS 


TRY IT AND SEE! 


{IT Is 
GARLOCK 
PACKIN 


Garlock 


Combination 
Packing 
Style No. 222 


FIBROUS and METAL 
PACKINGS 


FOR ANY CLASS OF SERVICE 
UNDER ALL CONDITIONS 


=I Compressors 


THE GARLOCK PACKING COMPANY 
Head Office & Factory: PALMYRA, N. Y. 


PHILADELPHIA CHICAGO SEATTLE NEW YORK 
BICMINGHAM, ALA. ST. LOUIS DENVER CLEVELAND 
\!.W ORLEANS PITTSBURG BOSTON BUFFALO 
»\\ FRANCISCO PORTLAND, OREG. HAMBURG, GER. BALTIMORE 
ELLWOOD CITY, PA. NORFOLK 
CINCINNA’ - on IETROIT 
CISCINNATT AND IN PROMINENT CITIES. PALMYRA 
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“LIBERTY” 


Feed Water Regulators have 
numerous advantages of great- 
est importance. They are posi- 
tive in operation, have no slide 
valves, gravity-operated valves, 
thermostats or leakage valves in 
their construction. There is no 
regulator on the market that 
compares with the Liberty in 
simplicity, durability and close 
regulation. | 
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LIBERTY MANUFACTURING COMPANY, 


6509 Susquehana Street, Pittsburg, Pa. 


Liberty Turbine Cleaners are by far 
the most powerful, effective tube 
cleaning devices ever made. They 
remove the thickest scale without the 
slightest injury to the tubes, and 
easily clean two tubes while any other 
is cleaning one. For example, a 4- 
inch 18-foot tube, containing scale 1- 
inch thick, can be cleaned perfectly 
in 20 minutes, with one man operat- 
ing. Isn’t that the sort of cleaner 
you want? 


When you need Regulators, Tube 
Cleaners, Separators, Strainers, Oil 


Purifiers, etc., look up the kind 
branded 


“LIBERTY” 
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BOILER. 


@ CORALLINE Boiler Compound will soften and dissolve the hardest boiler scale in 


REG.U.S.PAT. OFFICE 
existence. 


COMPOUND 


@ Prevents foaming and pitting of boilers. 
@ Does away with the deleterious effect of oil or grease in boilers. 


@ Causes no discoloration where live steam is used and does not affect the most deli- 
cate fabric it may come in contact with. 


@ It does not affect the sheets or tubes of boilers or interfere with the joints or packing. 


In fact it stands alone, unequalled by any goods purporting to do the work. 


@ If you are a large user of steam try a barrel of all the different makes of compound 
on the market, giving them a fair and impartial trial, and then let us send you a barrel 


free, compare ours with others and we will receive all your orders in this line thereafter. 


@ Send us a gallon of your boiler feed water or a piece of scale made from the water 
you use, we will analyse the same free of cost to you and make you the most liberal 
Proposition within the sphere of reason. 


Coralline Drug & Chemical Co. 


465 Greenwich Street, New York, N. Y. 
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For Perfect Factory 
Ventilation— 


Ventilators 


are acknowledged the most efficient, economical and durable on the market, a fact 
which is proved by the large repeat orders we receive from all over the world. 


Metal top with sliding-sleeve damper ‘patented). 


The above illustration shows the plant of The 
Yale & Towne Mfg. Co., at Stamford, Conn., 
which is supplied with pure air by the 20 Burt 
Ventilators shown. This is one of many in- 
stallations. 


These devices are strong, extra heavy and 

weather-proof. They positively draw all im- 

| pure air, smoke, steam and gas from buildings 

xonce and they require no attention or expense for 
wired glass ERS supine operation. 


up to and Q SLEEVE 
includtng DAMPER 


te 2 Send for our new 96-page Catalog. 


The Burt Mfg. Co., 232 Main St., Akron, O., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 
seorge W. Reed & Co., Montreal, Sole Manufacturers of “Burt” Ventilators for Canada. 
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A Clean Cut Factory Gas Power Plant 


A 60-Cycle Plant Operating in Parallel at Swissvale, Penn.; All 
Piping and Wiring Are Located out of Sight and Kept Separate 


B Y C 


The Union Switch and Signal Com- 
Swissvale, Penn., recently com- 
pleted a new power house which is a 
model of good practice in this branch of 
engineering. The building is constructed 
wholly of concrete, steel, glass and tile, 
and is therefore fireproof; moreover, it 
has been planned with unusual skill, with 
the result that all pipes, valves, wires and 
safety devices in the plant are easily 


pany, 


during the past few years it will not be 
long before the projected equipment be- 
comes necessary. 

The lay-out of the plant is shown by 
Fig. 2. A 6-foot “steadying” gas tank is 
provided in the basement between each 
pair of large engine foundations, and Io- 
inch supply pipes lead from this tank to 
the intake manifold of each engine of 
the pair (No. 4 engine is not yet installed, 


UOLE 


shown in Fig. 2, and are of the well 
known Westinghouse three-cylinder ver- 
tical type, with 13 inches diameter of 
bore and 14 inches stroke. They drive 
go-kilowatt two-phase alternators at 260 
revolutions per minute, through flexible 
couplings. These machines deliver cur- 
rent at 220 volts and 60 cycles and are 
operated in parallel with the large genera- 
tors whenever the load requires it. 


FIG, I. 


accessible 
else. 


without disturbing anything 

The power equipment thus far installed 
comprises three 340-kilowatt and two 9o- 
kilowatt alternators driven by gas en- 
gincs, two belt-driven and two motor- 
exciter dynamos and a_ small 
Motor-generator for ignition purposes. 
e has been provided for three more 
of the large units, and judging from the 
ratc at which the power plant has grown 


driven 


however). The gas flows to the two 
steadying tanks through gasometers, 
which maintain an approximately con- 
stant pressure in the tanks. At present 
the plant is running on natural gas, but 
a 16- to 28-inch main has been laid to 
bring gas from a battery of producers to 
be installed near the power house in the 
future. The small engines take their gas 
directly from the gas main. They are 
located between the larger engines, as 


POWER-HOUSE EQUIPMENT OF THE UNION SWITCH AND SIGNAL COMPANY 


FEATURES OF THE LARGE ENGINES 
The large engines are Westinghouse 
tandem double-acting machines with 23% 
inches diameter of bore and strokes of 33 
inches. They are now running on natural 
gas, but were designed for producer gas 
and are therefore equipped temporarily 
with special mixing valves to facilitate the 
use of the richer gas. They drive 340- 
kilowatt Westinghouse revolving - field 
alternators which supply two-phase cur- 


= 
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rents at 220 volts and 60 cycles, and the 
speed is 150 revolutions per minute; the 
engine-piston speed is, consequently, 825 
feet per minute. These engines are simi- 
lar in design to the Bessemer engines de- 
scribed in Power AND THE ENGINEER for 
April 28, 1908. The inlet and exhaust 
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with the inlet valve, but is free to rotate 
about the valve stem under the influence 
of the governor. The mixing valve has 
ports cut in one side of it to correspond 
with similar ports in the wall of the valve 
chamber, as shown by Fig. 4. When the 
admission valve is open, the mixing-valve 


Producer Hou. 
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When the admission valve is closed the 
mixing valve covers the wall ports and 


prevents the mingling of gas and air in 
the passages leading into the cage. 

Each piston is cast in one piece and 
mounted exactly midway on the rod, as 
indicated by Fig. 5. The two rods are 


valves at each end of a cylinder are both 
operated by a single eccentric, as shown 
by Fig. 4, and the exhaust valve is water- 
cooled, of course. The mixing valve for 
each cylinder-end consists of a cylinder 
mounted on the stem of the main admis- 
sion valve so that it moves up and down 


ports are on the same level with the wail 
ports, but the position of the governor 
linkage determines how much of the wall 
ports are uncovered. For lean gases, the 
gas ports in the valve and chamber walls 
are, of course, made larger with respect 
to the air ports than for rich gases. 
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exactly alike, so that any rod and piston 
may be used in either cylinder; more- 
over, a rod may be turned end for end, 
if for any reason this may be desirable. 
The fittings at the ends are such that 
when a rod is turned end for end it is 
also necessarily rotated about its axis 180 
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he degrees; this preserves the proper direc- 
nd tion of water flow into and out of the 
in piston and makes it impossible for a pis- 

ton to be put in “upside down” when 
nd erecting or reassembling an engine. 
as 
re IGNITION 


The igniters are of the simple mechani- 
cal make-and-break type, with both elec- 
trodes insulated, however. There are two 
igniters in each end of each cylinder, one 
near the top and the other near the bot- 
tom of the cylinder bore, and both are 
operated by one trip, as may be seen by 
reference to Fig. 6. An electromagnet is 
included in each igniter circuit and a light 
pivoted armature shows the excitation of 
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the magnet and therefore the proper 
operation of the electrical circuit every 
time the igniter contacts close. These 
electromagnetic telltales are all mounted 
together in a bank on the side of the en- 
gine over the middle pedestal; the group 
on the third engine is shown clearly in 
Figs. 1 and 6. ‘The ignition current is 
supplied by a 1-kilowatt motor-generator, 
at 110 volts. The motor is operated from 
the main busbars. The igniter wiring is 
all run in iron conduits, and each ignition 
circuit is provided with a safety fuse in 
order that trouble on any one circuit will 
not affect the other circuits. 


AUXILIARIES 


There are two exciter sets for the large 
engines, one of 75 kilowatts and the other 
of 25 kilowatts capacity. The exciters 
are driven by induction motors of 125 . 
and 40 horsepower, respectively, taking 
current from the station busbars. The 
exciters for the 9o-kilowatt alternators 
are belt-driven from the generator shafts. 
In the event of a complete shutdown of 
the whole plant, therefore, one of the 
small units would be started first and this 
would supply current for the motor of 
one of the larger exciters until a large 
unit had been put into operation. 

Compressed air is used for starting all 
FIG. 6. IGNITER GEAR, TELLTALES AND LUBRICATORS of the engines. as usual nowadays, but 


UNION SWITCH AND SIGNAL COMPANY’S POWER HOUSE 
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ordinarily the air from the tanks in the these are the well known product of the cngine lubricators. The cranks, wristpin 
shops is used; the pressure is only 60 Sight-Feed Lubricator Company, of Mil- and all of the other bearings are supplici 
pounds per square inch, but the large waukee, and work on the “timed” system from one sight-feed manifold on each e:.- 
engines start on it without difficulty. A characteristic of that company’s gas- gine, and the oil flows by gravity to tl 


FIG. 5. PISTON AND PISTON ROD 


compressor driven by a gasolene engine CE 

of 5 horsepower is provided, however, to =—— 
keep the station tanks up to pressure in 
case of any interruption of the supply 
from the shop tanks. The compressor 
and tanks are located in the basement of 
the power house (see Fig. 2), which is 
unusually light and spacious. 


Inlet Reg. 
Valve Lever 
_— Governor 
Connection 


All of the piping and wiring are located My, = 
in the basement also, and their arrange- (O) 
ment is particularly neat, clean-cut and Inlet Rocker_ Fp Se2! 


accessible, as Figs. 7 and 8 indicate. A 
noteworthy feature in this connection is 
that the wiring is all on one side of the 
basement and the piping is all on the 
opposite side. 


CooLING AND MUFFLING 


The cooling-water system is unusual in / 
several respects. The water from the 
jackets is discharged into a pool just out- C 
side of the power house, from which it 
passes to a second pool; from this one ats 
it is pumped to a tank which is 4o feet & 
above the level of the engines, and de- 
scends by gravity from the elevated tank N 
to the engine jackets. No cooling tower 
is used, the water losing 40 to 50 degrees 


uct” 


eriiow Du 


of» temperature in passing through the \ 
system of pools and tanks. The pools in 
the ground are walled in with concrete ( y 
and the water in them is from 14 to 16 Te, gene 
: feet deep. While some heat is dissipated BOAO 


by surface evaporation, much of it ap- 

pears to be transferred to the earth 

through the walls of the pools. The tem- J 

peratures during the writer’s visit were 

120 degrees at the jacket discharge and 

80 degrees at the inlet. Fig. 9 gives a g 

view of the cooling ponds. \\ 
Another unusual arrangement is that 

employed for muffling the exhaust. The ee 

exhaust gases from each engine are de- 

livered horizontally against a baffle wall Drive for both Valves 

in an underground compartment and 

escape from the opposite end of this com- 

partment by way of the usual vertical ex- 

haust pipe. The exhaust gases, moreover, 

are cooled considerably by water circu- 

lated through small pipes located within 

the exhaust main of each engine. 


Air Starting! 


v 


v 


v 
Exhaust 


v 


Jacket 
Inlet 


LUBRICATION 

The cylinders, piston-rod packings and 
exhaust-valve stems are supplied with the 
same kind of oil from force-feed lubrica- 


tors mounted on the engines (sce Fig. 6); FIG. 4. VALVE GEAR AND MIXING VALVE 
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FIG. 7. 


manifolds from a tank supported on the 
horizontal members of the roof structure. 
The used oil passes from the various 
bearings to the crank pit of each engine 


FIG. 8. PIPING ALLEY IN BASEMENT 


MOTOR STARTERS AND WIRING ALLEY IN BASEMENT 


whence it is led to a pair of filters in the 
basement. From the filters it is forced 
back up to the roof tank by pumps gear- 
driven by the large engines. 
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REGULATION 


It is a common habit of writers on gas- 
engine principles to explain that one of 
the disadvantages of “quantity” regula- 
tion is that at light loads the compres- 
sion is so low that the engine is liable to 
miss an explosion occasionally. This is 
true of many engines and the writer con- 
fesses to having supposed it to be true of 
all, except where some very special pro- 
vision is made to prevent it. Fig. 10 and 
personal observation of the engines in this 
plant, however, seem to demonstrate that 
there are exceptions to the rule. This en- 
graving is a reproduction of part of a 
continuous indicator diagram taken in 
October, this year, from the Bessemer 
engines, which are of exactly the same 
type as the Swissvale engines, but have 
cylinders of 38 inches bore by 54 inches 
stroke, making it even more difficult to fire 
a small charge than it would be in smaller 
cylinders. The diagram needs no _ ex- 
planation. _At the time of the writer's 
visit to the Union Switch and Signal 
plant, the load ranged from about 100 to 
400 kilowatts, with one large and one 
small unit running, and the large engine 
never missed an explosion during a 
period of ten minutes’ watching. 

A most interesting incident occurred 
during the writer’s visit to the Swissvale 
plant. One large and one small unit were - 
operating in parallel. The large units are 
equipped each with a safety trip which is 
thrown by a finger on the flywheel when 
the speed becomes excessive, and which 


FIG. 9. JACKET-WATER COOLING PONDS 
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opens the ignition circuits of the engine. 
The contacts on the trip of the engine 
then running had become loosened or dis- 
arranged so that they did not close the 
circuit tightly, and there was a slight arc 
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cutoff type and was set to cut off so early 
in the stroke that it re-opened at about 
one-half stroke and filled the cylinder 
with steam at near boiler pressure just 
before the exhaust opened. You can see 


Normal Load 


FIG. I0. PARTS OF A CONTINUOUS INDICATOR DIAGRAM 


between them. After awhile the contacts 
let go entirely, opening the ignition cir- 
cuits, and the big engine began to slow 
down, dragging with it, of course, the 9o- 
kilowatt outfit which was in parallel. The 
speed fell to about 100 revolutions per 
minute before the attendant reached the 
safety trip and closed its contacts; imme- 
diately, the engine began to pick up, and 
in a few seconds it regained normal speed, 
the small unit remaining in step with it 
throughout the abnormal changes in 
speed. As this is a 60-cycle installation, 
this performance is rather remarkable. 
Unfortunately, the writer could not get 
to the switchboard in time to see just 
what happened to the little unit during 
the drop and rise in speed. 


Some Indicator Diagrams 


By F. L. JoHNson 


When I returned from lunch the next 
day after my friend Sawyer’s visit, I 
found him seated by my desk reading 
Low’s “Steam Engine Indicator.” 

“Do you know,” he said, “I think it is 
really too bad that so many good books 
get out of print. This is the first work 
on the indicator that I ever read, and I 
really think it is the best one I have 
seen. It is sort of an old friend. 

“I promised you the other day that I 
would show you some indicator diagrams 
and here they are. 

“This pair (Fig. 1) shows pretty 
plainly the difference between an engineer 
and a stopper and starter. These dia- 
grams were taken from a 1034x36-inch 
engine running at 80 revolutions per 
minute. The valve gear is of the riding- 


pretty well that the steam had hard work 
to get out of the way for the next stroke. 

“The second one shows how steam was 
distributed after an engineer got a chance 
to monkey with the valve setting. I have 
no idea of the amount of coal that was 
saved by the change in valve setting, but 
I do know that the owner, who willingly 
paid the coal waster $13.50 per week, 
thought the engineer a hog because he 
would not work for less than $20, and 
let him go after the plant was in good 
running order all over. 

“Engineers must expect this sort of 
thing once in a while, and I do not know 
as there is any help for it. As long as 
the supply exceeds the demand these 
things will happen. 

“Now here is a pair of diagrams (Fig. 
2) given me by an engineer who believes 
in balancing the load between the cylin- 


FIG, 2 


ders and keeping the engine quiet by 
plenty of compression. His engine runs 
as well as any engine needs to run and 
is carrying about two-thirds of its rated 
load. One day the condenser went on a 
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strike and the load was not balanced b. 
tween the cylinders any more, nor did t!, 
compressed steam in the clearance giv. 
back to the flywheel all the power ab- 
sorbed in its compression. Some of the 
load had to be taken off the engine unt: 
the condenser could be induced to go 
work again, and, as this was several days, 
it looked to me as though compression for 
quiet running is not the best thing in t/ 
world, in all cases. 

“This pair of diagrams (Fig. 3), whic! 
were taken with about two-thirds of th 
regular load, shows pretty,plainly why the 
en8ine would not carry a 4full load non- 
condensing. 

“Now here is another pair of diagrams 
from a 1200-horsepower Corliss engine 
(Fig. 4), running at 100 revolutions per 
minute. These were given to me by the 
engineer of a good-sized electric-light 
plant, where all of the engines are run 
without either much lead or compression. 
I should not wish to see any better run- 
ning engines than I saw there, and | 
asked the engineer about keeping the en- 
gines keyed. He said: ‘We have to key 
up the crosshead end of the rods about 
once in six or seven weeks, while the 
crank pins will run a year or more with- 
out keying. It would be the same with 


FIG. 3 


the crossheads if engine builders would 
show a little common sense in the selec- 
tion of material for crosshead pins and 
boxes. But somehow it looks as though 
the whole family of engine makers has 
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gone steel-crazy and are using steel for 
everything under the sun, even where a 
moment’s thought would show that for 
some purposes steel is the worst possible 
material that could be selected, and cross- 
head pins is one of these.’ 

‘But I am getting away from these 
diagrams. Here is another set (Fig. 5) 


FIG. 4 


taken from the engine within fifteen min- 
utes from the time the others were taken. 
The engine was carrying a load of about 
800 kilowatts when the first pair was 
taken, and while the engineer was looking 
at them the circulating pump _ stopped 
and the vacuum was lost. While the 
engineer and the oiler were getting the 
pump into working order, the assistant 
engineer, who happened to be in the plant, 
took the second pair of diagrams. The 
engine did not show any signs of distress, 
nor did it perceptibly change in speed. 
There was nothing in the engine room, 
except the vacuum and receiver gages, 
that would indicate that the engine was 
running noncondensing. 

“Of course, the men in the boiler room 
felt the change, but the engine carried the 
load as steadily and quietly noncon- 
densing as condensing. I am particularly 
glad that I was able to get these last dia- 
grams, as they prove so much better than 


FIG. 5 


any words can what I have so often said, 
which is: If the valves of an engine are 
Set right it will run equally well con- 
densing or noncondensing. 

“I am more than glad that I started in 
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the steam-engineering line under the man 
that I did. Of course, at the beginning 
it was only some means of getting a liv- 
ing that I was looking for, and I took 
the first job that I could get. The old 
engineer was exceptionally \kind to me 
and as soon as I began to show a little 
interest in the work I had to do, he began 
to tell me why things were done in a cer- 
tain way instead of some other way. I 
was hungry for knowledge and he helped 
me at every opportunity. How well I 
remember how he used to come into the 
boiler room and, after taking a look 
around to see how things were going, 
would sit on an old carbon box and 
begin to tell me things. Some of his 
talks I have never forgotten. I want to 
tell you about some of them sometime, 
and if I do not come to the city again 
soon, I think I will write to you.” 


Refitting a Wom Pump Piston 


By J. L. Freperick 


The chest piston, as it is called, of a 
Deane pump had after many long years of 
service become so worn that sometimes 
so much steam would blow past that the 
valve would become inoperative and the 
pump would stop. For some reason extra 
parts for this particular pump were not 
kept on hand, as was the case with all the 
other pumps in the plant, so the engineer 
decided upon a repair of his own. After 
the plant closed Saturday evening the pis- 
ton was taken and slowly heated in the 
forge to a dull red and then buried in the 
ashes and left until Sunday morning. 
Then, taking an intelligent helper with 
him, the engineer took the piston from the 
ashes, cooled and cleaned it and, after 
several trials, found a way that one end 
could be made to enter the bored port in 
the chest. 

The end having been entered fairly, 
with a hickory stick held against the pis- 
ton the helper drove it through from end 
to end. Then the chest was reversed and 
the piston driven back. This was kept 
up for about two hours, the sledge being 
replaced by a heavy hammer and the 
heavy hammer by a lighter one, as the 
movement of the piston became freer, 
until it could be easily pushed back and 
forth with the fingers, when it was 
thought that it was as good as it could 
well be. 

The chest and piston were put back on 
the pump and tested. The job was per- 
fectly satisfactory in every way. It would 
seem that the heat to which the piston 
was exposed had the same effect upon it 
that superheated steam has on cast-iron 
fittings; that is, swelled it a little. The re- 
peated forcing of the piston through its 
port in the chest compressed the piston 
and enlarged the port until the fit was 
what was wanted. 
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Ohio Society of Mechanical, 
Electrical and Steam 
Engineers 


In accordance with the plans of the 
general committee on arrangements, the 
first feature of the meeting of this society, 
which was held at Toledo, November 20 
and 21, was a trolley trip around the pic- 
turesque Maumee belt line, visiting Fort 
Meigs and other historic points of inter- 
est. A stop was also made at the filtra- 
tion plant of the Toledo waterworks. This 
plant is in course of construction, and 
some very interesting concrete work has 
been done there. One of the unique fea- 
tures of the installation will be the direct 
driving of the centrifugal pumps, by means 
of producer-gas engines. 

The afternoon’s excursion, with the ex- 
ercise in the open air, was well calculated 
to prepare the members and their friends 
for the banquet which had been arranged 
for them, and which was served imme- 
diately on their return to the Secor hotel. 
At the banquet the society was welcomed 
to the city by G. W. Store, secretary of 
the Toledo Chamber of Commerce. Pres- 
ident F. W. Ballard, of the society, re- 
sponded with a few words of appreciation. 
Short speeches were also made by G. B. 
Dunn and LeRoy Beacher, both of Toledo. 

Retiring to the auditorium of the hotel, 
the meeting was formally opened by the 
president, and G. H. Gamper read a paper 
on “The Columbus Municipal Lighting 
Plant,” of which he is superintendent. 
After a complete description of the plant, 
Mr. Gamper went into the bookkeeping 
details of his department and showed how 
records were kept so that all items affect- 
ing operating costs were known. The 
operating cost, including repairs, for a 
kilowatt-hour delivered to the switchboard 
was given as 3.9 mills for a recent month, 
in which the load factor was low and 
operating conditions not entirely favor- 
able. It was hoped to reduce this con- 
siderably in the future. 

Mr. Gamper said that he believed a 
municipal plant under favorable conditions 
could be operated as cheaply as a private 
one, but pointed out the many reasons 
why this is not ordinarily the case. 


Another paper discussed was: “Notes 


on the Water Purification Plant Now 
Under Construction for the City of 
Toledo,” by William G. Clark. This 


plant had been inspected during the after- 
noon and the paper was listened to with 
interest. At its conclusion a series of 
lantern slides were shown, illustrating 
what had been done in many other cities 
along this line, and showing that the ex- 
perience gained thereby was being used 
to make the present installation a model 
one. 


Saturday morning was largely taken up 
with a business meeting during which re- 
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ports of the secretary and treasurer were 
read, and officers elected. 

“Single and Double Acting Ammonia 
Compression” was the subject of a paper 
by Thomas Baker, who brought cut the 
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paper, illustrated with lantern slides, on 
“The New Laboratories of the Electrical 
Engineering Department of the Ohio 
State University.” 

Officers for the ensuing term are: Fred- 


FRONT VIEW OF VALVE-GEAR MODEL 


special features of advantage in the two 
types, and considerable discussion took 
place on the subject of fitting piston 
rings to prevent leakages, not only in am- 
monia compressors, but in gas engines as 
well. 

Another paper which proved of con- 
siderable interest was “Underground In- 
sulation of Steam and Hot Water Pipes,” 
by Harry Gillett. A talk by the presidertt 
followed, on the special field in which the 
society may be most useful. It was 
pointed out that, whereas some societies 
consisted of theoretically trained men 
only, and other societies were composed 
mostly of practical men, it was the pro- 
vince of the Ohio Society of Mechanical, 
Electrical and Steam Engineers to bring 
the members of each class together, realiz- 
ing that each could learn something from 
the other. The character of future papers 
was discussed and some _ investigations 
were outlined, which, when completed 
will be of great value to engineers in gen- 
eral, both from the designing and operat- 
ing standpoints. 

In the afternoon a visit was paid to the 
plant of the Toledo Ship Building Com- 
pany, where many things of interest were 
seen. Among the latter was the hull of 
a steel passenger steamer, which had re- 
cently been built complete and launched 
in 180 working hours from the time the 
contract was signed. 

In the evening F. C. Caldwell read a 
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Unusual Valve Gear Model 


Three valve-gear models in one m. 
chine is the unusual combination that hs 
been effected by A. C. Waldron, engine: 
of the Bennett estate on Commerc: 
street, Lynn, Mass. The model, which js 
built mainly of wood and is about 8 feet 
in length, combines a Corliss valve gear 
plain slide-valve gear and riding cutoff ; 
one. One side of the model shows th 
Corliss gear with wristplate, dashpot, 
knockoff blocks and all other details. The 
valve rods are made of %-inch steam 
piping, with right-and-left couplings, with 
the attachment to the wristplate and valve 
levers made by an ingenious arrangement 
of pipe ells to take the place of pins and 
key heads. Rods running from the gover- 
nor to the knockoff cams are made of '¢- 
inch steel drill rods and are adjustable by 
right-and-left couplings, like the valve 
connections. The wristplate hub has the 
usual center and extreme travel marks, 
and the valve and ports have the regula- 
tion edge marks, by which the valves may 
be set. In the photograph the ends of the 
Corliss steam valve are not shown, as 
they are covered by that part of the model 
in which the slide-valve ports are cut. 
This part is quickly removed by taking 
out two small wood screws which hold 
it in place, showing the ends of the steam 
valve with the usual edge marks. The 
model, as is readily seen, is accessible on 
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erick W. Ballard, of Cleveland, zeélected 
president; William Long, of Toledo; 
W. M. Davis, of Boston, Mass., and 
W. C. McCracken, of Columbus, vice- 
presidents; David Gaehr, of Cleveland, 
secretary; Mason Chilcote, of Akron, 
treasurer. 


both sides and may be quickly changed 
from a single-eccentric Corliss gear 10 
either a plain slide-valve or riding-cutoff 
gear with two eccentrics. The governor 
hight is adjustable, giving opportunity for 
the study of the relation of governor 
hight to point of cutoff, etc. 
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Balancing the Thrust in Centrifugal Pumps 


What ‘‘Axial Pressure” Is; How It Affects the Devices Designed to 
Equalize This Thrust, and Why; Best Types of Guide Vane to Employ 


The theory of the centrifugal pump is 
comparatively simple, and its design and 
construction seem to present no difficulties 
to the engineer, yet anyone who has ever 
had anything to do with such pumps will 
admit that it is no easy matter to solve 
successfully the theoretical and practical 
problems involved in their production. 
Aside from the exact calculation of the 


FIG. I. VANE INCLINED TOWARD THE PERI- 


PHERY OF THE IMPELLER 


vane-cell cross-sections for a certain vol- 
ume and head, the balancing of the thrust, 
or axial pressure, is the most difficult 
problem to solve. It has been practically 
demonstrated that notwithstanding the 
provisions made by the designer for bal- 
ancing the thrust on multistage pumps, 
collar bearings, ball bearings and other 
devices for equalizing this thrust have 
been destroyed and the pumps rendered 
inoperative after a period of satisfactory 
service, owing to the occurrence of unex- 
pected and excessive axial pressure. 


AXIAL PRESSURE 

The cause of this pressure may be ex- 
plained as follows: Owing to the form 
or curvature of the impeller vane princi- 
pally in use now, the fluid, during its 
course through the impeller, alters its 
absolute velocity and its pressure. They 
are increased, and the increment of pres- 


sure due to the centrifugal force at the 
Oulcr periphery of the impeller is the 
cause of this thrust. The magnitude of 
this increment depends principally upon 
th ntour of the impeller vane, and it is 
pessible to design a vane which eliminates 
the thrust altogether. 


uming that the fluid has a_ radial 


velocity of Ve (see Fig. 1) and a pe- 
riphery velocity C e at the inner periphery 
of the wheel, then the relative velocity 


We=y Ce?+ Ve? (1) 
The energy due to the velocity W e is 
We? Ce*+ Ve? 
2g 
During the fluid’s course through the 


wheel, or impeller, IV e is increased to 
Wa at the outer periphery, and the 
energy at that point is equal to 
Wa _ Ca*+Va'* 
2g 
The fluid now leaves the impeller with a 
relative velocity 


(3) 


Wa= \ Ca?+ Va? (4) 


This is, for instance, the case with a vane 
of the form shown in Fig. 1, inclined 
toward the periphery of the impeller at an 
angle «. 

In this form of vane the absolute velo- 


Va 
1 
8 J 
- di Ca 


FIG. 2. VANE INCLINED TOWARD WHEEL 
PERIPHERY 


city Va = Ve, that is to say, the absolute 
velocities at the inner and outer peri- 
pheries of the impeller are equal; the 
pressure is also equal, therefore no head 
can be overcome by the impeller, as the 
following equation demonstrates : 
Ca?— Ce? Wat*— We? 4.3 
2g | 
Va? — Ve? | 
= 0. 
2£ 


It is also evident that in this case the 
total acceleration, imparted by the im- 
peller to the fluid, has been used to in- 
crease the relative speed along the vane 
from We to Wa; therefore, the fluid 
leaves the wheel in the same condition 
as it began its course from the inside 
periphery. 

It may now be readily understood that 
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FIG. 3. VANE TERMINATING RADIALLY AT 
OUTER WHEEL PERIPHERY 


the fluid cannot be elevated to any hight 
after leaving the impeller by a vane so 
designed, and a vane inclined even at a 
smaller angle than @ would remain pas- 
sive toward the fluid. In Fig. 2, vane A E 
is inclined toward the wheel periphery 
at an angle # and as the parallelogram 
of velocities shows, Was is the relative 
velocity of the fluid at point /. In this 
case I’ a is only slightly greater than 
IV e; according to the foregoing, how- 
ever, the relative velocity We could have 
been raised to the magnitude of Wa in 
Fig. 1, hence it is obvious that a part 
of the energy imparted to the fluid by 
the impeller wheel has been utilized to in- 
crease the pressure, or static head, as the 
following equations make clear: 


Ca*—Ce*_ | 
2g 22g 
Va,?—Ve? | 
—=Hs+Hd. 
22 + J 
In this equation 
<3 =e —= H s = Static head 
and 
3 J pt 
_ = - H d = Dynamic head. 
22k 
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In this case Hs has a positive value and 
so has H d, while in equation (5) Hs and 
Hd cancel, as Fig. 1 graphically shows 
and equation (5) verifies. 

Fig. 3 presents a vane which terminates 
radially at the outer wheel periphery, and 
the parallelogram results in a_ relative 
velocity Wa: equal to the radial com- 
ponent of the actual or absolute velocity 
V az, usually denoted as radial velocity. 
In this case the pressure, or static head, 
becomes greatest, and the relative velocity 
smallest. 

Fig. 4 shows a vane curved in the direc- 
tion of rotation of the wheel; the velocity 
diagram indicates that, with an impeller 
vane so designed, the relative velocity 
Wa: increases, but the static head, or 
pressure, decreases, and if the vane angle 
amounts to 180 degrees a, then the whole 
energy imparted by the wheel to the fluid 
is just sufficient to raise the relative 
entry velocity 


We= \ Ce?+Ve? 


to the magnitude of 


Ca*+Ve*, 


nence no increase of pressure takes place. 
The diagram shows that Was and V as, 
the relative and absolute exit velocities, 
are the highest in this last case, when 
other conditions (speed of the impeller 
and entrance velocity, as clearly shown in 
the figures) are alike. It can now be 
seen that the increase of pressure, or 
static head, is solely a function of the 
vane curvature. This increment of pres- 
sure produced by the centrifugal accelera- 
tion, is advantageous in regard to the 
hydraulic efficiency of the pump, but 
detrimental to its operation, as it causes 
leakage and axial pressure, or thrust. 


BALANCED THRUST 
In pumps with impellers turned back 
Va 


Ca 


FIG. 4. VANE CURVED IN DIRECTION OF RO- 
TATION OF THE WHEEL 


to back, as in Fig. 5, the inner and outer 
wheel peripheries are separated by means 
of bushings or packing rings. These 
rings and bushings are not absolutely 
tight, and gritty matter contained in the 
fluid also renders them leaky in a very 
short time. Between the impeller wheel 
and diffusion rings there is a clearance 
from 1/16 to 1/8 inch; therefore, the pres- 
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sure in space J is the same as in space A 
at the outer wheel periphery. The first 
impeller has an unbalanced area, and an 
axial pressure, or thrust, occurs in the 
direction of the arrows on the center line. 
Since both impellers are alike and rotate 
with the same speed, the axial pressures 
must be equal; therefore, owing to their 
symmetrical arrangement, they must bal- 


FIG. 5. IMPELLERS TURNED BACK TO BACK 
TO BALANCE THRUST 


ance each other as regards the thrust, and 
this is clearly shown in Fig. 5. 

Fig. 6 represents the most common 
arrangement of impellers in multistage 
pumps; the spaces / are separated from 
spaces F and E, so that the areas under 
pressure are equal; and holes connect 
spaces F and E, so that a thrust cannot 
obtain. This design has the advantage of 
simpler and better water conduction in the 
guide vanes and distance-piece channels. 

In the two designs of impeller just de- 
scribed, no unbalanced axial pressure 
should occur, but in reality this is not the 
case, as practical experience has demon- 
strated. The packing rings and bushings, 
however well fitted, will soon leak, and 
axial pressure or thrust arises. A very 
common device to prevent this axial pres- 
sure is a balancing piston P keyed to the 
pump shaft, as shown in Fig. 5. The pis- 
ton has no packing rings and fits loosely 
into the recess of the cover; the space L 
behind the piston is provided with a cock 
and drain pipe. With the drain-pipe cock 
closed, the hydraulic pressure on either 
side of the piston is equal, because the 
piston, being a loose fit, allows the fluid 
to fill up space L; therefore, by opening 
the drain cock, the pressure can be re- 
duced to that of the atmosphere. The 
pressure in front of piston P amounts to 
half of the total head in the two-stage 
pump, shown in Fig. 5; the same obtains 
in space L with closed cock, hence we 
have a range of equalizing pressure in 
this case from half the total head to the 
barometric head—sufficient to balance any 
thrust which may occur. Of course, this 
device would require from the operator 
considerable attention, which is usually 
not in evidence, nor can it be expected. 
Although the writer has in mind an auto- 
matic device which might be used to oper- 
ate the drain cock, eliminating especial 
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attention, still he considers this only 
makeshift which reduces the efficiency 
the pump. 


Forms oF GuIDE VANE 


It has been indicated in the foregoing 
that with the type of vane shown in Fig, 
4, no increment of static head is imparted 
to the fluid during its course through thie 
impeller, the hydraulic pressure at the 
outer periphery is equal to that at the 
inner periphery of the wheel, and that 
spaces J and E need not be separated by 
means of packing rings or bushings. The 
inipeller wheels can be arranged in that 
case like Fig. 6, and only the wheel cham- 


_ bers of each stage must be isolated from 


each other, as shown. This would indeed 
represent the ideal form of vane, as there 
is no thrust and the loss by leakage is 
almost negligible. However, it is a well- 
known fact that the transformation of the 
velocity energy of the fluid issuing from 
the impeller into pressure is accomplished 
by shocks, which produce losses, and it 
follows that they increase with the velo- 
city; moreover, it is difficult to design 
guide vanes which accomplish satis- 
factory transmutation of kinetic into 
potential energy. 

The form of vane shown in Fig. 2 im- 
parts to the liquid a certain pressure dur- 
ing its course through the vane cells. In 
other words, the total centrifugal force, 
equal to 


Ca?—Ce? 


= 32.8 the unit of mass 


is not entirely utilized to accelerate the 
fluid through the vane cells. Therefore, 
when it leaves the wheel, it has a certain 


FIG. 6. COMMON ARRANGEMENT OF IMPEL- 
LERS IN MULTISTAGE PUMP 


static head and also a certain velocity 
head. But in this case the kinetic energy, 
due to the absolute velocity, which must 
be converted into pressure, is much smal- 
ler than with the form of vane shown 
in Fig. 4, hence the former type of vane, 
Fig. 2, has a greater efficiency than the 
latter, as has been proved by practical 
experience. 
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{here are numerous instances, however, 
where a properly designed forward- 
curved vane, Figs. 3 and 4, will give bet- 
ter results than the backward-curved type, 
shown in Figs. 1 and 2, namely, centrif- 
ugal pumping plants for low and medium 
heads such as for sewage-disposal and 
water-filtering plants, irrigation, dredging, 
drainage, etc. In such cases the diameter 
of the impeller becomes the smallest for 
the forward-curved type, Figs. 3 and 4, 
assuming equal angular speed for both 
types of vanes; conversely, the smallest 
number of revolutions per minute is ad- 
missible if the diameter of the impeller is 
equal for both forms of vanes, which is 
important for prime movers like steam 
and gas or gasolene engines. 

As the backward-curved vane has 
shown the best results in general practice, 
especially for high heads of 60 to 1000 
feet and over, and for high-speed prime 
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square inch is assumed, or 100 feet, equal 
to 43 pounds in each stage, then the total 
axial pressure or thrust, which is to be 
balanced, amounts to (/: + J2) X 43, and 
if J; and J: each equal 25 square inches, 
then the total pressure equals 50 K 43 = 
2150 pounds. Assuming further that the 
respective notations for the piston and 
differential plunger A, P and p denote 
their areas, then, according to the laws 
of hydraulics, we have: 


A 
and 
or 


FIG. 7. DEVICE FOR BALANCING AXIAL PRESSURE ON TWO-STAGE PUMP 


movers such as electric motors and steam 
turbines, it is necessary to reduce the 
thrust to a minimum or eliminate it alto- 
gether. The writer suggests the device 
illustrated in Fig. 7 to balance the axial 
pressure. In this illustration, C is a cylin- 
der, bored to fit a leather-packed piston A, 
the cylinder being a continuation of the 
impeller shaft. P p represent a differen- 
tial plunger fitted and ground into cylin- 
der B. Cover Q is tapped for pipe con- 
nection with chamber N on the discharge 
side of the impeller at the second stage. 
Cylinder C is filled with glycerin or oil 
and :s also provided with a water jacket. 
The two-stage pump represented in Fig. 7 
has two unbalanced areas, one in each 
impeller, which may be indicated by /; 
and /, If, for instance, a total head of 
200 feet, or about 86 pounds pressure per 


A 


Three quantities are known, and _ these 
are the impeller inlet areas J; and /2, the 
piston area A, and one part of the differ- 
ential plunger Pp may be assumed and 
the other part determined as previously 
explained. For illustration, the areas of 
the different parts may have the follow- 
ing values in square inches: P = 1.75, 
A = 12,/]; = 25 and Jz = 25. Therefore 


P= 


square inches, and the pressure per square 
inch in cylinder C equals 


1.75 X 50 
0.42 


= 208.333 


pounds. 
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Rope Driving 


By Snowven B. 

For transmitting large powers from one 
pulley or shaft to another, it is often in- 
advisable to use belting on account of the 
extreme width of belt and wheel required 
to deliver the power. For these cases it 
is usual to transmit the power by means 
of ropes passing over grooved pulleys; 
these rope drives being made up of a 
number of ropes placed side by side. 
There are two systems of arranging the 
ropes: First, the Fnelish or separate 
system, in which each rope is complete 
in itself; second, the American system, 
in which one continuous rope makes many 


loops around the pulleys, progressing from 
one groove to the next, the whole system 
being kept tight by a weighted idler in 
one of the loops. The English or separate 
rope system is used more than the Ameri- 
can system for various reasons, one being 
that in case one rope should break the 
machinery may be kept going temporarily 
with the loops that are left, the slight 
extra strain on these ropes not eing 
enough to injure them. 


STRAINS ON THE Rope 


In calculating the number of ropes of 
a given size required to transmit a given 
amount of power, the allowable pull in 
each rope must, of course, be known. 
With a given pull per rope, the amount of 
power that can be transmitted must de- 
pend upon the linear speed of the rope. 
The following reasoning will make this 
clear: Suppose that the safe pull for a 
given rope is 200 pounds, and suppose it 
is made to travel at the rate of 2000 feet 
per minute. Then in one minute the 
work done by this rope would be 200 mul- 
tiplied by 2000, or 400,000 foot-pounds, 
and dividing this by 33,000, we have about 
12 horsepower. 

Now suppose that by using a larger 
diameter of pulley, turning at the same 
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number of revolutions per minute, we 
increase the linear speed of the rope to, 
say, 4000 feet per minute, keeping the pull 
in the rope the same. By doing this, we 
will have performed just twice as much 
work in a given time, because the rope 
has traveled just twice as far, and work 
is the product of force by distance. It 
may also be considered that by the in- 
crease in the pulley diameter we have in- 
creased the leverage, and consequently 
given the rope a better “advantage.” With 
the fact in mind that the faster the rope 
travels, the more work it can do with a 
given pull, we naturally expect the ques- 
tion, why not increase the speed indefin- 
itely and thus let one rope do all the work 
we require, instead of putting in 15 or 20 
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explained, the amount of power trans- 
mitted with a given useful pull is directly 
proportional to the linear speed of the 
rope. In other words, “twice the speed 
carries twice the power.” However, the 
matter of centrifugal strain demands at- 
tention, for the centrifugal strain increases 
as the square of the speed, or “twice the 
speed causes four times the strain.” 


Net STRENGTH AND SPEED FOR MAXIMUM 
PowWER 

The net strength of the rope available 
to de useful work must, of course, be 
what is left after deducting from the total 
safe strength the strains due to initial 
tension and the centrifugal force, for the 
sum of all these strains must not be al- 
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safe strength is being called upon to rv ist 
centrifugal force. Between these two © \n- 
ditions there must be a speed at whic) a 
rope of a given material will transmit |. 
maximum amount of power, and th 
manila rope this maximum efficiency «c- 
curs at a speed of about 4800 feet >er 
minute. 


How to DETERMINE SIZE OF Roper 


The curves given in the diagram ill 
be found useful for the calculation of ripe 
drives. It is plotted from the standard 
rope-drive formula for manila ropes, 
based on a safe total pull of 200 pounds 
for a I-inch rope. In the diagram |ori- 
zontal distances represent the linear speed 
of the rope, in feet per minute, while at 
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comparatively slow-speed ropes, as is usu- 
ally done? To answer this question, we 
must analyze the matter and find out just 
what strains come on a rope when used 
for driving a pulley. 

In the first place, when the rope is put 
on the pulleys and spliced, it must be given 
an initial tension sufficient to keep it from 
slipping when transmitting power. Then, 
of course, there is the useful pull of the 
rope, or the pull that actually does the 
work. It is usually assumed good prac- 
tice to make the initial tension in the rope 
to keep it from slipping equal to half the 
useful pull that transmits the power. 

These two strains in the rope are ob- 
vious at once, but there is a third and 
very important strain which must be con- 
sidered. This third strain is that due to 
centrifugal force as the rope passes at 
high speed around the pulleys. As already 
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4000 5000 


Linear Speed of Rope - Feet per Minute ‘ 


lowed to exceed the safe working strength 
of the rope, which is a definite figure for 
a given size and material. This being the 
case, it is not difficult to see that, although 
the power transmitted with a given useful 
pull is increasing as the speed increases, 
the centrifugal strain is increasing at a 
rate so much more rapid that there must 
be a speed at which the entire safe 
strength of the rope is being called out 
to resist this strain of centrifugal force, 
and there will be no strength available to 
do useful work. With standard manila 
rope this does actually happen when the 
rope is traveling at about 8000 feet per 
minute. 

There are, then, two conditions under 
which the ropes will not be transmitting 
any useful work; that is, when the speed 
is zero, or the rope is at rest, and also 
when the speed is so great that its entire 


the right side is given the brake horse- 
transmitted by one rope. The 
curved lines show the results for various 
sizes of rope, and the point of maximum 
efficiency is very plainly shown for all 
sizes to be at about 4800 feet linear speed. 
At the left of the diagram are given the 
revolutions per minute of the pulley car- 
rying the rope, and the diagonal straight 
lines give the linear speed of the rim of 
rope for any number of revolutions, for 
any diameter of pulley from 24 inches to 
20 feet. 

Knowing the safe horsepower capacity 
for one rope of a given size, the number 
of ropes required to transmit a given 
horsepower is easily obtained by dividing 
this total horsepower by the available 
horsepower per rope. 

As an example, let it be require! t 
transmit 500 brake horsepower, and sup- 
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the pulley is to be 60 inches in diam- 
eter, and will run at 320 revolutions per 
minute. In the diagram find the diagonal 
straight line marked “60-inch diameter,” 
and follow this down until it crosses the 
320-revolution-per-minute line, as marked 
on the left of the diagram. It will be 
found that these lines cross at a point 
corresponding to a linear speed of rim, or 
rope, Of 5000 feet per minute. From the 
curved lines and the figures on the right 
of the diagram, it is seen that at this 
speed a %-inch rope will transmit 734 
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inches in diameter; for 14-inch rope, 60 
inches in diameter; for 114-inch rope, 50 
inches; for I-inch rope, 40 inches; for 
34-inch rope, 30 inches. This minimum 
ratio is not always adhered to when it is 
more important to keep down the number 
of ropes than that they should last a long 
time. The effect of small pulley diameter 
is merely to cause more rapid wear of the 
rope. Also, where long life of ropes is 
not so important as limited space, the al- 
lowable horsepower is sometimes  in- 
creased to double that given on the dia- 


95! 
Coal Consumption and CO, 


As evidence of the practical value of a 
CO: recorder in the boiler room, the engi- 
Malden (Mass.) Electric 
Company ran two 24-hour tests on a 500- 


neer of the 
horsepower boiler fired with a Roney 
stoker, one with his CO: recorder cov- 
ered, so that the attendants were denied 
the benefits of its readings, and the other 
with it uncovered. The tests resulted in 
average records of 7.7 and 11.2 per cent. 


brake horsepower; a tI-inch rope will gram. of CO: with coal records of 59,380 
Record A 
% CO, Record Average for 24 Hrs, Date November 3/07. 
XII Tam. II Ill IV ¥ VI Vil Vill Ix x XI Non I PM. IT ll IV V VI Vil Vill IXe™. 
0 | 4) 
| j= = [ 
| | | | | | 
Boiler Wedge 12 P.M. to 9 A.M. _ Arsenaulé 9 A. te 2 P M. : Turbed 3 P.M. to 12 P.M. 
Remarks CUe2 Recorder covered Evap. 9.9 Coal used 59,399 Lbs. 24 Hours 
Record B 
Loss 16.87% % CO, Record Average for 24 Hrs, M28 Date November 22 / 07 
XPM XI XII IAM. II III IV VI Vil Vill Ix xX XI IPM. IT Ill IV VI Vil Vill IXv™. 
: = 
| | | = 
+ 
Boiler Turbed 12 P.M. to9 A.M. Arsenaulé 9 A.M. to 3 P.M. Wedge 3 P.M. to 12 P.M, 
Remarks Roney Stoker Evap. 10.8 Coal used 55,955 Lbs. 24 Hours 


RESULTS OF TESTS WITH CO2 RECORDER COVERED AND UNCOVERED 


transmit 1334 brake horsepower; a 1%- 
inch rope, 21.4 brake horsepower, etc. To 
transmit 500 brake horsepower, it will then 
require 500 divided by ‘734, or sixty-five 
34-inch ropes, or thirty-seven 1-inch ropes, 
or twenty-four 114-inch ropes, or sixteen 
I'.-inch ropes. The size of rope is de- 

lined by the pulley diameter as well as 
by the number of ropes required. The 
rope should never be so large that the 
‘lest pulley diameter is less than go 
tines the diameter of the rope. 

r instance, for 2-inch rope the small- 
est pulley should not be less than 80 


It would be well to remark here that in 
using the diagram the linear speed of 
pulley rim or rope is, of course, the same 
for both pulleys (neglecting any small 
creep or slip), so it makes no difference 
which pulley diameter is selected, pro- 
vided only that the corresponding revolu- 
tion per minute is used. The diagram is 
based on conservative practice and pretty 
closely adhered to by commercial engi- 
neers. 


Safe flywheel diameter in feet equals 
600 — (3.1416 & revolutions per minute). 


pounds and 55,955 pounds, the lower coal 
consumption attained with the 
higher percentage of CO, obtained when 
the readings of the recorder were availa- 
ble for the guidance of the fireman. The 
difference is 3425 pounds, which at $5 per 
ton amounts to $8.50 per day of 24 hours. 
The charts obtained are reproduced here- 
with. 


being 


Chicago’s department of public works 
has completed plans for a high-pressure 
water system, similar to that in New 
York, which will cost about $2,500,000. 
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Power for Making Injectors 


By F. C. SHAFER 


Advancement in power-plant apparatus 
has been rapid, and in an equal degree 
has the efficiency increased. These im- 
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inches long, and are made of 3%-inch 
steel, having double-strapped, triple-riv- 
eted butt joints, with an efficiency of 87.5 
per cent. The Wickes boiler is of excep- 


tional strength, having quadruple-riveted 
double-strapped butt joints with an effici- 
ency of 94 per cent. of the solid plate. It 


FIG, I. 


provements, however, have been utilized 
mostly in plants devoted solely to the pro- 
duction of power, and not so much in the 
plants of manufacturing establishments. 
Until recently the management has not 
looked upon the power end of the factory 
to lessen the cost of production and is 
only now beginning to realize the great 
saving to be effected by the economical 
operation of the engines, the complete 
combustion of the coal, the heating of the 
feed water, etc. As a consequence, manu- 
facturers are turning their attention to 
these things and effecting a saving through 
the power end of the factory. 

As an illustration of what is being done 
along this line, the power plant of the 
Penberthy Injector Company, located at 
the corner of Holden avenue and the 
Grand Trunk Railway, Detroit, Mich., 
affords an excellent example. Although 
not of large capacity, it is modern in every 
particular, and special attention has been 
given to the distribution of power. 


Borer Room 


The boiler room, shown in Figs. 1 and 
2, is 38 feet wide by 60 feet long. It 
contains four boilers: two Stirling water- 
tube boilers of 164 horsepower each, one 
vertical Wickes boiler of 50 horsepower 
and one Oswego boiler of 25 horsepower 
capacity. The Stirling boilers, which fur- 
nish steam for power purposes only, have 
drums 36 inches in diameter by 9 feet 6 


A VIEW IN THE BOILER ROOM 
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operation coal is fed from the sides into a 
magazine, at the bottom of which is 4 
coking plate. Against this plate tie 
grates have their upper support, and from 
this point slope down to the center. The 
grates are in pairs, one fixed and the 
other movable, the movable grate being 
operated by a rocker bar at its lower end. 
The exhaust steam from the stoker engin 
escapes on either side of a clinker grinder 
and helps to eliminate the cinders by soit- 
ening them. The boilers are equipped 
with the Success automatic water gage, 
manufactured by the Penberthy com- 
pany, and are fed by injectors which 
operate against a pressure of I50 pounds. 

The two vertical boilers, shown in Fig. 
2, furnish steam for the three testing 
racks in the foreground. The boiler at 
the left is of Wickes make, 48 inches in 
diameter and containing 68 tubes. The 
other is the Oswego boiler, carrying 186 
pounds pressure. At the present time 
bituminous coal of stove size is being 
used. 

Something out of the ordinary for a 
plant of this size is the fact that two 
stacks are provided for furnishing the 
draft: a steel stack 110 feet high by 48 
inches in diameter and a brick chimney 
36 inches square by 90 feet high. At the 
back of the boilers is the feed-water 
heater, which is of 250 horsepower capa- 
city, delivering feed water to the boilers 
at 208 to 212 degrees Fahrenheit. Com- 
pound is fed into the feed water and the 


FIG. 2. THE VERTICAL BOILERS AND INJECTOR TESTING RACK IN FOREGROUND 


is designed for a pressure of 300 pounds 
with a factor of safety of six. 

The Stirling boilers, Fig. 1, are equipped 
with the Murphy automatfc furnace, which 
is capable of handling coal from slack 
up to stove size. With the furnaces in 


boilers are cleaned about once a month. 
The main header is 6 inches in diameter. 
All piping is made extra heavy, being de 
signed for 300 pounds pressure, and is 
insulated with 85 per cent. 
covering. 
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" Encine Room The Waste Heat of the Gas and to make and superheat as much 
Pig, 3 the which ie Engine the exhaust gases 

he 24 feet wide by 45 feet long and contains site a one, using the steam in a low “pressure 
turbine. The first method would entail 


one direct-connected unit, a four-panel By Ceci: P. PooLe 


switchboard and a small rotary converter. 


either the operating disadvantage of using 
two kinds of coal in one plant, one kind 


The fact that a gas engine utilizes only 


dg aan eal ey rng nibs pore 20 to 30 per cent. of the heat in the fuel for the boiler furnaces and another for 
a dimensions of 10x17%x18 inches. The has inspired repeated Suggestions — of the gas producers, or else the use of ¥ 
ne speed is 200 revolutions per minute, and ™eans for turning the rejected heat into necessarily expensive coal under the boil- 
er is regulated by an inertia governor. The work. Most of these involve a combina- ers. This will disappear when a success- 
2 engine drives a Western Electric genera- tion of Steam and gas power, the pre- ful induced-draft bituminous producer be- 
od tor of 400 amperes and 250 volts. dominating (and spontaneous ) idea being comes” available. The second method 
ea Cards are taken regularly from the en- on pee the water discharged from menenetinnes tie use of gas producers of 
the gas-engine jacket and use the steam about 4% times the capacity required by 
*h gine and its operation watched wae the to drive another prime mover. This idea the gas engines alone. The third method 
s. a a oe vanag one King? earn is highly attractive on paper and its appli- is open to the objection that it does not 
& cation is perfectly practicable, but I have provide sufficient additional output to 
. RO SS Te Se See. never been able to devise a combination, make it worth while in any but very large 
it even on paper, which seemed promising plants. 

n Power DISTRIBUTION from the vulgar viewpoint of dollars. The Disregarding the question of commer- 
e In the factory the machinery has been combination of gas engine and steam tur- cial advisability based on the complete 
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FIG. 3. MAIN GENERATING UNIT AND SWITCHBOARD 


arranged in groups, having one motor 
per group, and in this way great saving 
has been effected over the old belt trans- 
mission. A feature of interest is the auto- 


bine suggested by H. G. Stott two years 
ago would have the advantage of in- 
creased flexibility as compared with a 
straight gas-power plant, but no other 


proposition, it is interesting to consider 
the fuel and output results of the three 
combinations just described. For the pur- 
pose of such a comparison the following 


matic safety stop on the engine. Buttons attraction. preliminary data are assumed: 
have been provided in all parts of the There are available three logical meth- B.t.u. per pound of coal........... 12,500 
plant, by which, upon a minute’s notice ods of utilizing the waste heat of gas en- Producer efficiency ................ 80% 
all machinery can be stopped. The fac- gines for driving steam units: To heat Coal-fired boiler efficiency ....... 70% 
tory is also equipped with the Niagara all of the jacket water with the exhaust oy 

sprinkler system for fire protection. gases, evaporate it into high-pressure Pesdnates tener attains ...... 85%, 

Taken in all, the plant is an excellent superheated steam by means of coal-fired Gas engine efficiency (brake) ..... 25.45% 
example of what modern manufacturers boilers, and use the steam in engines or Exhaust gas temperature, abso- 


are doing in order to meet competition, 
and their efforts in this direction are be- 
ing rewarded beyond expectation. 


turbines; to follow the same course, but 
fire the boilers with gas taken from the 
same producers which supply the engines ; 


Gas-engine heat balance; one brake 


horsepower-hour : 


4 
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Jacket water (35 lbs. raised 85° in 
- 
10,000 


Ignoring stand-by losses, the rate of 
coal gasification would be one pound per 
brake horsepower-hour at full load. 


Gas PLANT AND COMPLETE STEAM PLANT 
Taking first the combination of gas- 
power equipment and a_ straight coal- 
burning steam plant, assume that the boil- 
ers deliver superheated steam, that the 
gas-engine jacket water enters at 65 de- 
grees and is discharged at 150 degrees, 
and that it is raised to 210 degrees by the 
exhaust gases in a closed heater. Then 
the following heat and fuel results will be 
obtainable per brake horsepower-hour of 
gas-engine output: 
Heat to heat and evaporate 35 pounds 
of water from 210 degrees to steam 
at 175 pounds absolute pressure = 
1016.2 x 35 = 35,567 B.t.u. 
Heat in the coal fired = 35,567 + 0.7 = 50,810 B.t.u. 
Steam coal fired = 50,810 + 12,500 = 4 lbs. 
Heat to raise feed water from 150 to 
210 degrees (taken from exhaus~ 
Quantity of available heat in exhaust 
gases, between 1600 and 670 degrees, 
A steam turbine, with good vacuum, 
will probably deliver a brake horsepower- 
hour on 14 pounds of steam under ordi- 
nary operating conditions. The turbine 
output, therefore, per brake horsepower 
of gas-engine output would be 2% brake 
horsepower, and “utilizing” the waste 
heat from the gas engines would entail 
burning 4 pounds of steam coal and I 
pound of producer coal to develop 3% 
brake horsepower, while the same out- 
put could be had for 3% pounds of coal 
in a straight gas plant and the complexity 
of two complete power plants of different 
types avoided. At $3 for the steam coal 
and $4.80 for producer coal the fuel cost 
would be exactly the same per unit of 
output for a straight gas-power plant as 
for the composite plant. In localities 
where good steam coal can be bought for 
$3, however, pea coal does not cost as 
much as $4.80 per ton. 


GAS-FIRED STEAM PLANT 
The results with gas-fired boilers for 
the steam plant are much less favorable: 


B.t.u. to evaporate the water = ........ 35,567 
B.t.u. required in the fuel gas = 
35,567 + 0.8 = 44,460 


Total coal fired in the producers = 
(44,460 + 10,000) = 12,500 = 4.4 1bs. 


The fuel cost per total brake horse- 
power, therefore, would be 76 per cent. 
higher than in the preceding case, on the 
basis of the coal prices given, and the 
plant would be much more costly because 
of the larger producer equipment. 


Low-PRESSURE STEAM TURBINE 
Considering the third method, it is 
assumed that the exhaust gases pass first 
through a superheater and then through 
the boiler ; that the jacket water enters the 
jackets at 65 degrees Fahrenheit and 
issues at 150 degrees; that it is carried 
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directly to the boiler and evaporated into 
steam of 4 pounds absolute pressure, 
which is heated 50 degrees by the super- 
heater. No feed-water heater is required 
because the discharged jacket water is 
within 3 degrees of the temperature of the 
steam. 

The following figures are based on the 
foregoing and preliminary assumptions : 


Heat required to superheat 1.6 
pounds of dry steam 50 deg... 

Heat taken from gases by super- 
=4) +0853 = 48 B.t.u. 

Temperature of gases leaving 
superheater = 


40 B.t.u. 


‘ 48 x 1600 
1660 — 1579. 
3800 
Heat required to evaporate 1.6 
pounds of water 1616 ~B.t.u. 


Heat taken trom gases by boiler = 1939 2 B.t.u. 
Temperature of flue gases, ab- 
solute, 


939.2 
1579.8 — 1939-2 X 1579.8 


3800 — 48 
This does not use up all the heat availa- 
ble in the exhaust gases, but it would not 
be practicable to maintain such perfect 
equilibrium between the different parts 
of the plant as to do this regularly, and 
the margin of about 100 degrees in the 
flue gases is left for “coming and going.” 
The quantity of steam assumed (1.6 
pounds) would doubtless produce 0.06 
of a horsepower at the turbine shaft, 
and the maximum turbine output would 
therefore be 6 per cent. of the gas-engine 
output. Obviously, the plant would have 
to be a fairly large one to supply suffi- 
cient surplus heat to run a turbine of 
ordinary output, and the turbine would 
not be able to handle the peak load in a 
station of average load characteristics. 


= 62 deg. 


Low-pressuRE GAS TURBINE 

The most attractive scheme, however, 
is that of a gas turbine to take the ex- 
haust gases from the engine. This was 
not included in the methods enumerated 
at the beginning of this article because, 
unfortunately, it is not yet available. 
Should such a turbine be developed, there 
is no reason to doubt that its thermal effi- 
ciency would be somewhere around 14 to 
16 per cent. With only 12 per cent. effi- 
ciency, however, a gas turbine applied 
under the conditions stated would yield 
0.18 brake horsepower for each brake 
horsepower of full-load engine output, or 
about three times as much as the low-pres- 
sure steam turbine, and the only addi- 
tional plant equipment would be the tur- 
bine itself. 


GENERAL CONCLUSIONS 

The foregoing rough analysis, taking 
into consideration only the relative out- 
put and fuel economy at full load, does 
not, of course, serve as a reliable guide as 
to the relative merits of the different 
schemes when considered completely as 
commercial propositions ; that was not the 
intention. It serves, however, to indicate 
the fallacy of assuming that the waste heat 
from a gas engine is all available for 
power purposes “somehow.” The heat in 
the exhaust gases can be utilized only 
above the temperature limit imposed by 
the character of the work. It sounds ex- 


December 8, 1908. 


travagant to talk about “throwing away 
3800 B.t.u. in the exhaust per brake horse 
power-hour of output, but if one attempt 
to make steam or superheat it with the ex 
haust heat, less than 60 per cent. of it cai 
be used, because of the high temperatur: 
of the steam, and the large proportion o 
heat rendered latent in evaporation re 
duces the resultant available energy to 
pitiful proportion. 


Hot-waTer HEATING 


Until an efficient low-pressure gas tur 
bine is developed, it would seem tha 
waste heat from gas engines can be most 
profitably applied to heating. A hot-water 
heating system as an adjunct to a gas 
power plant could easily utilize between 
60 and 7o per cent. of the exhaust heat 
and all of the heat in the discharged 
jacket water; such an auxiliary system 
would bring the gas engine nearer to the 
steam engine in applicability where sensi- 
ble heat must be supplied by the power 
plant. There would still be the draw- 
back, however, that a gas-power plant 
would not furnish as much heat as a 
steam-power plant of the same output. 
For example, with 35 pounds of jacket 
water per brake horsepower-hour dis- 
charged at 140 degrees Fahrenheit, and 
the exhaust gases containing 3800 B.t.u. 
at 1600 degrees absolute temperature, the 
following figures are obtained for the gas 
plant: 

Heat to raise 35 lbs. of water from 140 


to.190 degrees Fahrenheit = ....... 1750 B.t.u 
Heat taken from the gases = 
1750 + 0.85 = 2059 B.t.u 
Temperature range of exhaust gases 
in the heater = ....... 1600 — 655 = 945 deg. 
Heat available in gases = 
3800 945 1600 = 2244 B.t.n. 
Heat rejected by heater.............. 185 B.t.u. 


Assuming that the water was cooled in 
the radiating pipes to 70 degrees Fahren- 
heit, the heat units delivered in sensible 
heat to warm the building would be 4200 
B.t.u. per brake horsepower-hour of en- 
gine output at full load. 

A noncondensing steam engine of high 
efficiency will easily furnish 25,000 to 
26,000 B.t.u. per brake horsepower, in the 
latent heat of evaporation contained in the 
exhaust steam. This is obviously about 
six times as much heat as the gas engine 
could supply. However, a condensing 
steam engine can supply no heat what 
ever, while the gas engine is able to sup 
ply about 4000 heat units per brake horse- 
power-hour and do the same amount of 
work, with a consumption of only one- 
third the quantity of fuel. 

Notwithstanding the usual plausible 
argument to the effect that if a boiler 
must be put in to get steam heat one 
may as well go the whole length and 
put in a steam plant for both power 
and heat, a producer gas-power plant, 
with a small heating boiler if necessary. 
offers advantages in fuel economy and 
cleanliness which cover a multitude of 
sins—excepting shutdowns. 
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Firing Stationary Boilers Economically 


Instructions and Suggestions on Methods of Firing, Regulation of Air 


Supply; Cleaning, Kindling and Banking Fires, and Smoke Prevention 


BY 


The question of economy in the use of 
fuel is being given more attention at the 
prescut time than ever before, and the 
attention has often been called 
to the lack of any detailed instructions 
on firing stationary boilers which would 


wriler 


be of practical use at any _ hand-fired 
steam plant using coal as fuel. It is true, 
of course, that such instructions must 


necessarily be more or less general in 
character, owing to the great diversity of 
boiler conditions, but at the same time 
there are certain fundamental rules for 
firing which will apply everywhere, and 
enough details and suggestions can be 
alded to enable most of the necessary 
differences in conditions to be covered 
and provided for. 

It should be noted that the instructions 
to follow apply more particularly to East- 
ern coals and steam plants, as they are 
more needed in the East than in the 
West, where the average intelligence of 
the firemen is higher, as is also their pay, 
and where more attention is paid to fuel 
economy and firing, partly because the 
Western coals are inferior and need more 
careful attention and partly because coal 
is cheaper, on the whole, in the East. The 
writer offers, therefore, the following 
suggestions and instructions for firing 
stationary boilers, with the hope that they 
will be of some value to everyone con- 
cerned in the management of the average 
hand-fired steam plant. Criticisms are 
expected, and indeed asked for, as the 
subject is one that will admit of differ- 
ent views and opinions. . 


BoILers AND BoILer Rooms 


The kinds of boiler used and_ their 
equipment are things about which the 
fireman hasn’t much to say and he usually 
has to take them as he finds them. But 
the fireman of intelligence who tries to 
learn about such things may sometimes 
have not a little to do with improving the 
boiler-room conditions. He can, at the 
expense of a little trouble and time, usu- 
ally find out what other plants are doing 
and what kind of equipment they have 
that is better than he has, so that he 
can talk intelligently about such things 
to his engineer or superintendent when 
he has the chance, and show them, pos- 

why or how their plant could be 

ed. And this is not theory, but 
the writer has actually seen occur 
at some plants. 

This is one’ way by which the fireman 
t only improve himself, but actually 


WADL 


make his work easier. ‘There is another 
thing that the fireman should never fail 
to do for his own protection as well as 
that of his employer, and that is to re- 
port at once to the engineer or his im- 
mediate superior any defect that he may 
find about the boilers. Defects of any 
kind about boilers should never be allowed 
to go without attention. They always 
mean a loss of fuel in some way, and if 
allowed to go may be dangerous. 


CLEANING BoiLers 


The great importance of keeping clean 
all heating surfaces, both inside and out- 
side of the boiler, should be impressed on 
the minds of everyone connected with 
the steam plant. This is a matter too 
often neglected at the small steam plants 
and often at the large ones, and _ this 
neglect is always the cause of waste of 
fuel, lack of steam and very often of dam- 
age to the boiler and sometimes of serious 
accidents. 

The fireman should remember that fail- 
ure to clean at the proper time the flues, 
boiler and combustion chamber and the 
dust that may collect at the bottom of 
the stack means that he will have to han- 
dle more coal and that it will be harder 
for him to keep up steam. As to the 
proper times for cleaning, these will vary 
according to conditions at different plants, 
the kind of coal and the water used for 
the boilers, etc. But after the best times 
for the various cleanings have been found 
out, they should be strictly adhered to 
and no excuse taken for failure to do the 
work. The steam-plant owner should 
realize, although many of them don’t seem 
to, that the boiler room is the place where 
more money can be saved or wasted than 
in any other part of his plant. 

If you have a good fireman, give him 
the best tools to work with and he will 
become still better. If you have a poor 
fireman, give him good tools and he will 
also do better work. It would undoubt- 
edly be money well spent to have boiler 
rooms built with some regard for the 
comfort of the men who work in them. 
They should be properly ventilated, and 
all steam pipes, etc., covered with some 
nonconductor of heat, and all steam leaks 
stopped as soon as they appear. Every 
properly built boiler room should also 
have a sink and water connection for the 
use of the firemen. 

There is no reason apparent why the 
engine- and boiler-room force should not 
have well ventilated rooms and toilet ar- 
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rangements as well as the clerks in the 
office. The former have harder 
and much more important work. It is 


easy enough to get a good or a suffici- 
ently good $600 per month clerk, but it 


is very difficult to get a first-class fireman, 
and the plant owner should be willing 
and glad to do as much at least for the 
comfort of the latter as for that of the 
former, especially as the latter is the 
only one of the two that can actually 
make money for the plant. Another thing 
that will add to the comfort and lessen 
the labor of the fireman is having a level, 
hard boiler-room floor that the shovel will 
slide over easily. This is often over 
looked in the average steam plant, yet 
there is nothing more unpleasant in fir- 
ing than to have a floor full of holes and 
bumps. 


Coats Usep 

As every intelligent fireman knows, 
there may be considerable variation in the 
quality and heating value of not only dif- 
ferent kinds of coal, but of different lots 
of coal from the same coal seam. Ata 
plant where one kind of coal is always 
used, the fireman gets accustomed to 
handling that coal and should learn ex- 
actly what he can do with it, how much 
to put on the fire at a time, how often 
to fire, and when the fires must be 
cleaned. But where it is the custom, as 
at many plants, to buy several different 
kinds of coal during the year, the fire- 
man must learn the peculiarities of each 
kind and should be able to tell just why 
one kind will do better work than an- 
other, why one will burn faster and make 
more smoke, while another will not burn 
so fast, but will make more clinker or 
more ashes and so on. No definite in- 
structions can be given as to the best way 
to burn the different kinds of coal, as so 
much depends upon the equipment of the 
plant, the demand on the boilers for 
steam, the draft, etc. 

Fuel and its use are the vital factors in 
the cost of production at steam 
plant. The cost of fuel may average as 
high as 50 per cent. of the total cost of 
producing power, and the man with the 
shovel has more to do with the final cost 
than any other one employee. The fire- 
man should look upon the coal as so 
much money entrusted to his care by his 
employer to be used in the most careful 
and intelligent way and from which he 
is to get the most returns. Conversely, 
however, the employer should realize that 
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for all practical purposes the fireman is the 
man who handles the money value of his 
coal, and he (the employer) should do 
all he can, for his own advantage, to 
assist the fireman in using the coal so as 
to obtain the most efficient results from it. 


IMPURITIES IN COAL 


It is surprising to see how little is 
known by engineers and firemen regard- 
ing the various impurities found in coal 
and their effect on the fire. Yet it is an 
easy matter for them to learn the appear- 
ance of most of the impurities found and 
such knowledge will always lessen their 
labor, as by throwing out the slate, etc., 
they will get better results and the work 
of cleaning fires will be made easier. An 
instance of the lack of this knowledge 
occurred a short time ago, when the 
writer was requested to examine a pile 
of coal, slate, etc., of about one-half ton, 
which had been thrown out by the fire- 
man and engineer at a large steam plant 
as having no fuel value and being unfit to 
burn. A careful examination of the pile 
showed that about three-fourths of it 
was perfectly good coal, as was afterward 
proved by burning it, but owing to some 
of it being water stained and made more 
dense than the ordinary coal by crushing 
and “slips” in the mine, it had a dull, 
slaty appearance. Yet the engineer in 
this case was a man who had had about 
20 years’ experience and the fireman had 
been handling coal for 8 or 10 years, and 
had been using the same kind of coal as 
examined for three or four years. 

The fireman then should learn the ap- 
pearance of the various impurities in 
coal and should watch the coal closely for 
them, throwing out such as he sees. He 
should learn by experiment the effect 
that the impurities have on the fire, 
whether they will make a running clinker 
or merely add to the amount of ash, etc. 


Size oF Coat 


Whatever the grade of coal used, no 
lumps larger than a man’s fist should be 
put on the fire, as a large lump retards 
combustion and makes a bad spot in the 
fire. Coal should be broken and used 
in as nearly uniform size as possible. If 
run-of-mine coal be used, the lumps and 
slack should be mixed together before 
firing, so as to give the greatest possible 
uniformity in burning. It is impossible 
to keep a level fire without using the hook, 
if large lumps are put on the fire mixed 
with small coal. 


SYSTEM AND REGULARITY 


The value of system and _ regularity 
should be strongly insisted on in the work 
of the fireman. The engineer in charge 
of every plant should work out a system 
for the work of his boiler room, includ- 
ing the method of firing to be used, the 
thickness of fires to be carried, the regu- 
lation of the feed water, blowing out 
boilers and gages, testing the safety 


valves, cleaning fires, cleaning ashpits, 
blowing out flues, breaking up coal, regu- 
lation of the draft, unloading and bring- 
ing in coal, etc. After working out the 
best system for his plant, he should see 
that it is carried out and that each man 
in the boiler room understands exactly 
what he is to do. In this way, it is be- 
lieved that better results will be obtained 
and that the actual labor of the men will 
be lightened. 


BoILer-ROOM RECORDS 


As an aid to systematizing the work in 
the power plant and in order to enable 
the owner or manager to know exactly 
what results are being obtained each day, 
there should be daily records kept of the 
various items of the day’s work to in- 
clude, for the boiler room: Boilers used, 
number and kind; safety valves tested, 
time; boilers blown out, time; flues 
cleaned, time; fires cleaned, time; coal 
unloaded, if from cars, give car number; 
kind of coal; weight of coal as used; 
average steam pressure; amount of ashes 
and clinkers taken out; amount of water 
used, and temperature of the feed water, 
which should be taken every hour. Other 
records should also be kept, pertaining 
more especially to the engine room, the 
electrical output, indicated horsepower, 
vacuum, etc. Keeping all these records 
may seem to involve considerable extra 
work and some expense, but no engineer 
will deny that they are not valuable and, 
in fact, necessary, if it is desired to know 
each day what is going on in the power 
plant. 

The fact that records are kept and fol- 
lowed up is of itself an incentive to the 
firemen to do more careful work and to 
see if they cannot improve on their 
records from time to time. It has also 
been found, in the writer’s experience, 
that an investigation into the cause of 
some unexpectedly poor showing has led 
to the discovery of either better methods 
or of a leak of some kind, neither of 
which might have been found without 
attention having been called to them by 
the daily records. 


GRATES 


Whatever kind of grate may be used, 
their condition and the way in which 
they are put in have much to do with the 
amount of fuel used. The fireman should 
see that the air spaces are kept open, that 
the grate bars fit properly, both next to 
the walls and to each other, and that 
badly warped bars are not allowed to re- 
main in the furnace. It is a common 
thing at the average small steam plant to 
see small heaps of partly burned coal in 
the ashpit, due to the grates not fitting 
properly or being warped or to the 
bridges between the air spaces being 
broken. When using the slice bar the 
fireman should be careful to avoid damag- 
ing the grates. 
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If ordinary shaking grates are used, tie 
following rules should be observed: 

After shaking the grates be sure that 
they are put back in their place, oth r- 
wise they may project into the fire and be 
burned or broken by the hook or slice 
bar and thus allow partly burned fuel to 
fall through. 

It is always better to shake grates a 
little at a time and more often than to 
shake them hard and not so often. If too 
long a time is allowed to elapse before 
shaking, clinkers may form over the 
grates so large that they will not go 
through when the grates are moved. If 
the fire is allowed to become clogged up 
with ashes and clinkers and then the 
grates are shaken violently for two or 
three minutes, the advantage of the shak- 
ing grate is destroyed, its object being to 
keep the fire clear of ashes and not to 
allow clinkers to form in large pieces. 
Handling of shaking grates depends 
largely, however, upon the kind of coal 
used, the amount of ash which it contains 
and the extent to which the ash will 
clinker. 

As to the use of shaking grates as com- 
pared with stationary, this may be said: 
With some coals their use is a necessity; 
with any coal their use by the average 
fireman may cause a loss of some coal, 
due to careless handling, but with ordi- 
narily careful handling, the writer be- 
lieves that they will show a gain due to 
better combustion on account of the freer 
air supply, less opening of doors and not 
so much loss of heat through cleaning 
the fires. If properly handled, they should 
also lessen the work of the fireman, mak- 
ing the cleaning of fires less trouble, as 
cleaning will not have to be done so 
often, and will take less time. 


ASHPITS 


Ashes should never be allowed to ac- 
cumulate to any extent in the ashpits, and 
the latter should be kept full of water. 
This will, keep the grates cooler on the 
bottom as well as make it cooler for the 
fireman. It is also thought to keep 
clinkers from adhering to the grate bars, 
to some extent. 


Drart AND DAMPERS 


The necessity and importance of hav- 
ing good draft under boilers is not 
always understood nor appreciated by the 
steam-plant owner. Many complaints of 
poor coal, no steam, burnt-out grates, 
overworked firemen are caused by lack 
of sufficient draft to burn the fuel prop- 
erly, and it is probable that there would 
be more plants using mechanical draft if 
this fact was understood better. There 
is always a certain draft for each kind 
of fuel and rate of burning that will give 
the best results, and the fireman should 
try to find out what amount is needed at 
his plant to keep up steam with the least 
amount of fuel. At many smaller plants 
it is a question of getting enough draft 
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at auy time, but where the draft is ample 
it sould be regulated to suit conditions. 

\\hat is needed is enough draft to over- 
conic the resistance offered by the bed 
of coal to the passage through it of suff- 
cient air to burn the fuel to the best 
advantage. This does not mean that the 
strength of draft and the amount of air 
supplied mean the same thing. Nearly 
twice as much air is required to burn 
antliracite as to burn wood, but wood can 
be burned with about one-fourth of the 
draft necessary for anthracite. 

The fireman should know that the place 
to regulate or shut off draft is by the 
stack damper and not by the ashpit doors. 
For instance, when it may be necessary 
to shut off draft to keep the steam pres- 
sure down, the damper should be closed 
and not the ashpit doors. The latter are 
for the purpose of regulating the air 
supply. 

Where the load on boilers varies from 
time to time owing to the nature of the 
work, it often becomes necessary to 
check combustion. Now in order to keep 
down smoke the fireman should not only 
not fire so much coal, but he should de- 
crease the amount of draft also to a 
point where no more smoke shall be made 
than when the boilers are worked at usual 
capacity. To do this, however, may re- 
quire the partial closing of the ashpit 
doors in addition to closing the damper. 
The latter should not be entirely closed 
under such conditions, as some air must 
be supplied to burn the gases from the 
coal. 

Where mechanical draft is used, the 
amount of draft is usually governed by 
the speed of the fan and the demand for 
steam. Where a plant is equipped with 
automatic damper regulators, the opening 
and closing of the dampers is controlled 
by the amount of steam pressure. But at 
such plant, the engineer and fireman 
should find out, by experiment, as nearly 
as possible, the proper amount of dam- 
per opening at the maximum steam pres- 
sure, as it may not be necessary to have 
it open wide under working conditions. 

The use of the door grids or registers 
in the furnace doors is not given much 
attention in this country, although in 
England and Germany they are always 
carefully watched. Many of our boilers 
will be found not equipped with them at 
all. Their proper use, however, is con- 
ducive to fuel economy and smoke pre- 
vention, although in this country the 
openings are so small that not much air 
can get through them. In Germany and 
England the openings are as much as 4 
Inches per square foot of grate surface, 
but with a perforated inner door plate to 
distribute the air. Where used, they 
should be opened when the door is closed 


after firing, and closed when the smoke 
and cases have been distilled from the 
coal 

Air leaks in the boiler setting and 
breec! 


ung have their effect on the draft 
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and air supply and consequently on the 
amount of fuel used and the work of the 
fireman. Under certain conditions a small 
leak may help combustion, but usually air 
leaks mean a loss of heat in proportion to 
their size. In any case, it is better to 
have them stopped up as soon as dis- 
covered. 


AIR SUPPLY 


The supply of air needed depends upon 
the kind of coal, the condition of the fire 
and the amount of coal to be burned; the 
exact amount needed can only be found 
out by making analyses of the gases. 
There is no doubt that the equipment of 
every plant of any size with one of the 
devices now on the market for analyzing 
the gases would result in greater fuel 
economy and in the use of fuel, better 
firing methods, as well as increasing the 
knowledge of the fireman. About the only 
thing that the fireman can do is to find 
out for himself by what arrangement of 
the dampers and doors he can keep up 
steam easiest with the least amount of 
fuel and smoke, under all conditions. 
This, however, is .quite enough to keep 
him busy and to require close 
attention. 


THICKNESS OF FIRE 

It is impossible to give any rule for 
the thickness of fire to be carried that 
will apply to all cases, and it is a matter 
about which there is considerable differ- 
ence of opinion. The kind of coal burned, 
the amount of draft, the rate at which 
the boiler is being worked, the skill of the 
fireman and the design of the furnace are 
all factors that must be considered. It is 
believed, however, that a thickness of 
from 6 to 8 inches will be found the most 
satisfactory and economical in the ma- 
jority of cases. With slack coal and large 
erate surface the fire should be thinner 
than with lump coal or run-of-mine. 

With poor draft a lighter fire should 
be carried than where the draft is strong. 
With a high rate of combustion, that is, 
when a large amount of coal is being 
burned per hour per square foot of grate 
surface, thicker fires must be carried. 
The unskilled fireman will not do as well 
with a light fire and will not be able to 
keep up steam evenly until he has learned 
to keep the fire level, whatever the thick- 
ness of the fire may be. 

Where several furnaces discharge into 
one stack, it is important that the fires in 
such furnaces be kept at the same thick- 
ness. If this is not done, the thin fires 
will, of course, burn out first and lower 
the efficiency of the boilers above them. 

When estimating the thickness of a fire, 
allowance should be made for the slope 
downward of the grates at the back of the 
furnace, and at this point the fire should 
be thicker than in front (unless when 
using the coking method of firing), other- 
wise it will be difficult for the fireman to 
tell how much fire is over the grates at 
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that point. It should also be remembered 
that there are generally more ashes and 
clinkers next the bridgewall, so that the 
actual thickness of live fire there may not 
be so great as it would appear to be. 


MertTHops oF FIRING 


There are three methods most com- 
monly used in firing stationary boil- 
ers: the coking, the alternate and the 
spreading. 


Coking Method: Having moistened the 
coal, fire the fresh coal near the door and 
across the furnace. After it has given 
off its volatile matter or gases, push the 
coal with the hook or scraper to the back 
end of the grates, where it will make a 
white, bright fire, with little or no smoke. 
The back of the furnace should be kept 
at a white heat all the time. Then when 
more coal is needed, fire again at the door, 
allowing the gases from the freshly fired 
coal to pass over the bright fire at the 
back, where they will be burned. 

With this method some amount of air 
should be admitted above the fire to pre- 
vent the formation of carbonic-oxide in- 
stead of carbonic-acid gas. It is also very 
important to keep a good supply of fire 
over those places in the grates where the 
fire tends to burn out fastest, so as to 
keep holes from burning through and ad- 
mitting too much air. 

While fairly successful with some coals 
and some types of boiler and furnace, 
this system is not much used today, be- 
cause it requires a good fireman to get 
results. It requires much closer watch- 
ing of the fire and steam gage than the 
average fireman is likely to give, and a 
serious objection is that it requires en- 
tirely too much stirring of the fires and 
consequently loss of fine coal through the 
grates and an increase of any tendency 
the coal may have to clinker. Moreover, 
when a boiler is overloaded or an effort 
is being made to develop its maximum 
capacity, this system will not give the re- 
sults that spreading the coal will, as the 
gradual distillation of gases takes too 
long. The method also requires more 
frequent opening of the furnace doors, 
which is a serious objection. 

The Spreadnig System: This is proba- 
bly the one most in use especially by the 
unskilled, careless and ignorant fireman. 
It will give excellent results, however, 
when properly used and is the _ best 
method under some conditions. Fire 
from two to six shovelfuls at a time, de- 
pending on the size of the grates, scatter- 
ing the coal well so as to spread it 
evenly all over the grates, especially 
where the fire is thinnest. The fire 
should be kept nearly level, but a little 
heavier along the sides and at the bridge- 
wall. “Take care of the back and sides 
and the middle will take care of itself,” 
is a good rule with this method. The 
objection to this system of firing is that 
the fireman is apt to put too much coal 
on at a time, and cover the fire too heavily 
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with green coal, giving him more time to 
sit down and rest. The fire is then likely 
to burn in holes and in allowing too much 
air to come up through the grates cause 
the steam pressure to fall. 

When the fire gets holes in it or a 
heavy bed of coke is formed, when using 
a coking coai, the two-pronged hook 
should be used to level the top of the fire, 
filling up the holes and breaking up the 
coked coal. This does not mean, however, 
digging down into the fire clear to the 
grates, mixing together the green coal, 
ashes and clinkers as a great many fire- 
men do, but merely leveling off the top 
of the fire and not disturbing the bed any 
more than is absolutely necessary. After 
getting the fire level, then scatter the coal 
across the fire, beginning at the back and 
working to the door, or else scatter each 
shovelful in a long strip from back to 
front, with sometimes an extra shovelful, 
if needed, across the grate just in front 
of the deadplate. 

The Alternating System: The best one 
for universal use and that used by the 
U. S. Geological Survey at its testing 
plants under hand-fired boilers. In this 
system fire the fresh coal in alternate 
doors, so as to cover half of the grates at 
each firing, allowing equal intervals of 
time between each firing. Where the fur- 
nace has three doors, as is the case with 
the larger types of boiler, the usual plan 
is to put fresh coal on the front half of 
grates in doors Nos. 1 and 3 and on the 
rear half in door No. 2; then fire on the 
rear half through doors Nos. 1 and 3 
and in front through No. 2, etc., so as 
to keep one-half the grate surface at all 
times free from green coal. 

Strip firing, as described under the 
spreading system, is probably the best 
way to place the coal, but it must be done 
regularly and with care. The important 
point about the alternate firing is to know 
just when to put on coal and how long 
the charge on each side will last without 
burning down too much and allowing an 
excess of air to come up through the 
fire. 

This system requires more care and 
skill than the spreading system, but it is 
undoubtedly the best. At plants where 
two or more firemen are required this 
system must be used with regularity, so 
that two doors will never be fired at the 
same time, or at least never two doors 
whose furnaces lead to the same stack. 
Where two firemen are used, an excellent 
plan is to have one man do all the firing 
for, say, half an hour, while the other 
one rests. 

The best firing on stationary boilers 
that the writer has ever seen was done 
in this way by two firemen at a plant 
in the Michigan copper country, equipped 
with four Stirling boilers. One man 
started at the end and went down the 
line of boilers, firing alternately doors 
down and back, two or three shovels 
to a door, never stopping until his half 


hour was up. The other fireman was at 
liberty during this time to do anything 
he pleased. Both of these men were very 
skilful and did not use the hook or slice 
bar more than two or three times a day, 
although they were using a coking coal, 
and the steam pressure never varied over 
five pounds, although the boilers were 
worked over their rating. 

Where there are a number of boilers, 
a time system of firing similar to that 
used on some of the ships in the navy 
could be adopted, having a number over 
every door and a red light, or a number 
and a gong, the first to be illuminated and 
the latter rung when time to fire, the 
whole worked by hand or by a motor. A 
similar plan is used, or was used, at the 
model plant of the Wood Worsted Com- 
pany, where each door has a red lamp 
above it, lighted automatically at regular 
intervals, when that door is ready to be 
fired. 


CARELESS FIRING 


The three methods all have their good 
points; each one may be used to the best 
advantage under certain conditions and 
any of them will give good results with 
care, attention and skill. Now a few 
words as to methods commonly used that 
are wasteful of fuel and show either 
ignorance or carelessness on the part of 
the fireman. 

First—Firing at long intervals and then 
putting on so much coal as to deaden the 
fire and reduce the draft, and after two 
or three firings taking the slice bar and 
breaking up the fire, turning it upside 
down and making holes and high places. 
This method is seen at its best (or worst) 
among the Southern cotton mills with 
negro firemen. 

Second—Putting all or most of the coal 
in the middle of the grates, so that the 
fire has the shape of a haystack, allow- 
ing cold air to come up all around the 
edges, and keeping down the temperature 
of the furnace. ; 

Third—Throwing all the coal on the 
front half of the grates, piling up the 
fire there so that little or no coal reaches 
the back of the grates and the fireman 
cannot tell anything about the conditions 
there. This way is very hard on grates 
and usually means a lot of coal on the 
deadplate and cracked or warped fronts. 

Fourth—Trying to keep a level fire, but 
allowing too long a time to elapse be- 
tween firings, so that the coal burns out 
in spots, steam goes down, and fire must 
he leveled and built up again. 


LEVELING AND SLICING FIRES 


When the fire begins to burn in holes 
or a mass of coke is formed at any point, 
then the fire should be leveled on top, so 
as to fill up holes or break up the coke. 
For this purpose, either a scraper or a 
two-pronged hook should be used, but 
care should be taken not to dig down to 
the grates and mix up green coal or coke 
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with the ashes and clinkers that n 
already be formed on the grates. A 
other tool for leveling only is used som 
times and is really the best, viz., a pit 
of ¥%-inch pipe long enough to reach 
the bridgewall, with a %-inch tee screwed 
on one end to which is screwed at each 
end a piece of %-inch pipe about 12 
14 inches long. By running this tool over 
the top of the fire it can be leveled wit!:- 
out digging down into the fuel and ma‘:- 
ing holes, as is often done when using 
the hook. 

Slicing is usually done for one or both 
of two purposes: First, to break up 
clinkers and clear grates of ashes or to 
break up the bed of coal so as to give a 
better supply of air through the fire. 
When the slice bar is used, it should be 
slid along the grates at three or four dif- 
ferent points and raised only enough to 
loosen up the bed of coal, except when 
cleaning fires. It should not be raised 
clear up through the fire, as that will 
make holes in the fire and allow green 
coal to go through to the grates. The 
good fireman will do as little leveling and 
slicing as possible, because he has learned 
from experience that it not only makes 
his work harder, but that he will waste 
coal through the grates and will increase 
the tendency of the coal to clinker. 


FREQUENCY OF FIRING 


The old rule, “Fire a little at a time 
and often,” should be altered to read as 
follows: Put on coal as often and in 
such quantity as the fire may need, but 
keep the fire in such condition that a 
moderate amount of coal put on at regu- 
lar intervals will last the longest possible 
time. It is obvious that no rules can be 
given which will fit all cases. The fre- 
quency of firing and the amount of coal 
to be put on at a time depend upon the 
size of the grates, the conditions under 
which the boiler is worked, the rate of 
combustion, the kind of coal and the skill 
of the fireman. The following general 
instructions, however, may be followed: 

Do not put on large amounts of coal at 
long intervals, covering the fire with a 
thick bed of green coal, but only as much 
as is absolutely needed. 

Do not put on so little at a time that 
the grates are not properly covered and 
the fire burns in holes. 

Fire with some regularity and accord- 
ing to the demands for steam. 

Do not fire so little at a time that the 
furnace doors are kept open continually 

See that each shovelful of coal counts. 
that is, goes to the right place; and don't 
fire aimlessly, but put the coal where it is 
needed and nowhere else. 

Don’t put one shovelful of coal right on 
top of the previous one. 

Don’t put on a full shovelful of coal 
when part of one would be sufficient. It 
is better, in fact, never to put on a full 
shovel of coal at any time, as the chances 
are that too much coal will be put in 
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on place. The large-size scoops should 
nevcr be allowed in the boiler room, and 
id fireman does not want them. 


CLEANING Fires 


here are several different ways of 
cleaning fires, any one of which will 
answer if the work is done thoroughly. 
Probably the most frequently used and 
the best way is to clean first one side of 
the grates and then the other. This is 
done by building up a heavy fire on one 
side and allowing the fire on the other to 
burn out, then pulling out all the dead 
ashes and clinkers, and pushing or level- 
ing the good fire from the other side on 
the bare grates and allowing that side to 
burn down. At the same time a good fire 
must be quickly built on the first side 
cleaned, so as to have enough fire to level 
over on the second side cleaned. 

Another method, also much used, is to 
clean first the front half of the grates and 
then the back. To do this, build a heavier 
fire at the back and allow the fire to burn 
out in front; when this has burned out 
sufficiently, push back all the good fire, 
then break up clinkers in front and pull 
them out. Next, pull the good fire to the 
front and cover it over with coal; then 
loosen up the clinkers and ashes at the 
back and pull or jump the clinkers over 
the bank of live fire and out of the door 
and rake the ashes through the bars. 
After this is done spread the fire evenly 
all over the grates. 

Whatever method of cleaning fires is 
used, clean the fires thoroughly, especially 
next the bridgewall, leave as much live 
fire on the grates as possible, but remem- 
ber that every piece of clinker left on the 
grates means more trouble at the next 
cleaning. 


KINDLING, STARTING AND BANKING FIRES 

A very good way to start fires, and one 
that is much used, is to cover the grates 
with lumpy coals, leaving a small space 
clear just in front of the door. In this 
space start a fire of kindling and oily 
waste and as this fire gets hotter, it will 
gradually ignite the coal. This is a better 
way than trying to build a fire in the mid- 
dle or all over the grates, as it will to 
some extent concentrate the draft and air 
supply on the cleared place where the fire 
is started. Unless there is some special 
reason for not doing so, steam should 
be raised slowly as there will be less 
strain on the boiler. With water-tube 
boilers this is not so important, however. 

lf the fire has been banked, all of the 
ashes and clinkers should be cleaned off 
or shaken through the grates. After this 
has been done, spread the bank of live 
coal evenly over the grates and put on 
necessary amount of fresh coal, the 
ipier the better. The damper and ash- 
doors should be open until the fire has 
n put in proper shape for starting up. 
he usual method of banking fires is 
push the good coal left after the plant 
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is shut down against the bridgewall and 
cover it over well with fresh coal, pre- 
ferably wet slack, as this will usually form 
a crust around the live fire and retain the 
heat better. It is better to bank the fire 
at the bridgewall than in front, as the 
ashes and clinkers remaining on the 
grates will keep out the cool air. After 
banking, the dampers should be almost 
closed and the fire doors and ashpit doors 
tightly closed. 


STEAM PRESSURE AND FEED WATER 


The fireman should try to keep the 
steam pressure as even as possible and 
not let it vary through any inattention, 
carelessness or laziness on his part. When 
the steam pressure varies either way, with 
a steady load on the boilers, the condition 
of the fire is such as to cause the varia- 
tion, and the fireman should always en- 
deavor to find out what caused the 
change. To do this he must watch the 
fire closely every time the door is opened 
and know its exact condition. 

Variations in steam pressure are not 
only hard on the boiler, owing to the un- 
equal expansion and contraction, but are 
the cause of waste of fuel, if the pres- 
sure goes down, as it will invariably take 
more fuel and labor to get the steam up 
to the required pressure than it would 
have taken to have kept the steam up. 
Then it is always more difficult to keep 
the water steady and the feed regular if 
the steam is allowed to go up and down. 


The fireman should never allow the 
boilers to blow off, as that is a waste of 
coal, water and of his own labor. If 


steam goes to the blowing-off point, the 
damper should be closed, not the ashpit 
doors. The furnace doors or boiler-front 
doors should never be opened for this 
The use of automatic damper 
regulators will attend to this matter and 
they should be used wherever possible. 

The boiler-feed pump or injector and 
feed valves should be so regulated as to 
keep the water in the boiler at the same 
level, and its hight should not be allowed 
to vary any more.than absolutely neces- 
sary. This will require attention, but 
will save fuel and labor and wear on pump 
and boiler. 


cause. 


WETTING COAL 

The practice of wetting coal before 
using it under boilers is so widespread 
that it would seem there must be some 
good practical reasons for it, although 
theoretically it causes a loss in heating 
power. The writer believes that in the 
majority of cases the wetting of coal is 
an advantage, especially the semibitumi- 
nous coals and the highly volatile coals, 
and that the practical reasons for wetting 
coal will generally outweigh the theoreti- 
cal or chemical reasons for not wetting it. 


SMOKE 
The appearance of smoke is a sure indi- 
cation of imperfect and therefore wasteful 


959 
combustion. The color of smoke is due 
to the small particles of carbon carried 
out of the stack before they are burned, 
but the loss of heat due to their not being 
burned in the furnace will not average 
more than 2 per cent. of the total heat 
value of the coal. Smoke, however, is a 
sign of bad conditions in the furnace and 
means that some amount of the heat 
from the gases of the fuel is being 
wasted, in addition to the loss from the 
carbon particles and this additional loss 
may amount to 15 or 20 per cent. of the 
total heat value of the fuel. 

This loss of heat in the smoke may be 
caused by either bad firing or badly de- 
signed furnaces or both, the coal being 
burned with either too much or too little 
air supply. Or else the air supplied has 
not sufficient time to mix with the gases 
and carbon to burn them. 

Too heavy firing will make smoke; too 
light firing will have the effect : 
stirring the fires will make more smoke; 
poor draft and forcing boilers are re 
sponsible for its production at many 
plants; uneven firing without regularity 
and uniformity will have the same effect. 

Some coals will always make more 
smoke than others; the coals containing 
the greatest amounts of volatile or gase- 
ous matter will make the most, under 
similar conditions, and it is impossible to 
fire the highly volatile without 
smoke unless with furnaces specially de 
signed to burn them. It is possible, how 
ever, to burn the “smokiest” coals with 
out smoke, if they are burned in properly 
designed furnaces and carefully and in 
telligently fired. 


same 


coals 


There is one thing that the fireman 
should know, and that is that a smokeless 
chimney does not always mean that there 
is no heat being wasted in the furnace. 
The fire may be too light and burned full 
of holes with cool air rushing into the 
furnace — conditions which 
imperfect combustion—and yet no smoke 


would mean 
will be made. 

The fireman who wants to learn and to 
make his services more valuable will try 
to find out by experiment and asking 
questions and by reading, if possible, what 
constitutes smoke and especially why it 
is made at his own plant, and will then see 
what he can do to prevent its formation. 
Smoke can be burned after it has been 
formed, but not in the ordinary furnace, 
and the fireman’s business is to prevent 
its being made. 

Only general instructions can be given 
on this subject and they are the general 
rules of good, careful firing, as given else- 
where in this article, and summarized as 
follows: 

Fire evenly and regularly. 

Fire 
time, and place coal where needed. 

Keep the fire clean and bright all over. 


moderate amounts of coal at a 


Break up lumps and have the coal uni- 
form in size. 


‘ 
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Regulate the draft and air supply to 
suit the fire. 

Keep the fire level, and don’t allow it to 
burn in holes. 

Watch the condition of the fire and the 
steam gage together. 

Keep steam pressure even. 

Keep the water at a regular hight. 

Don’t level or stir fires unless abso- 
lutely necessary. 

After finding out the proper thickness 
of fire, keep it at that thickness and don’t 
allow it to burn down lower. 

Keep the flues clean. 

Don’t allow ashes and clinkers to ac- 
cumulate on bridgewall or in combustion 
chamber. 

Don’t allow too long intervals between 
firings. 


Catechism of Electricity 


857. Is there any other type of alter- 
nating-current motor besides a synchro- 
nous motor? 


Yes; the principal other type is the in- 
duction motor. 

858. What are the distinguishing feat- 
ures of the induction motor? 

An induction motor differs from a 
synchronous motor in the construction of 
its field magnet or stator, in not requiring 
separate field excitation and in having its 
armature current induced in the conduc- 
tors instead of being ‘supplied directly 
from an external circuit. 

850. What are the features of construc- 
tion of an induction motor? 

The induction motor consists principally 
of two parts, one stationary, the other 
movable. The former is usually the 
primary or “field” member, composed of 
a laminated iron core carrying a winding 
very similar to that on the armature of 
an alternating-current generator. The 
moving part is the secondary or armature 
member, consisting of a laminated iron 
core carrying heavy conductors which lie 
in longitudinal slots and are connected to- 
gether at the ends with copper rings 
securely riveted and soldered in_ place. 
The primary circuit is supplied with alter- 
nating current, and this induces currents 
in the armature conductors, which cur- 
rents react on the magnetic field set up 
by the primary winding and thereby cause 
rotation of the armature. 

860. Illustrate the principle of opera- 
tion of the induction motor by means of a 
diagram. 

Referring to Fig. 274, which shows a 
12-pole field magnet wound so as to pro- 
duce three sets of. four poles each, it will 
be evident that if each set of coils, m, n 
and s, be supplied from one phase of a 
three-phase circuit, the poles m m m m 
of the polarities shown resulting from one 
phase, would be immediately followed in 
point of time by the poles n n n n of the 
same respective polarities resulting from 
the next phase, and these by the poles 


ss ss from the third phase. There would 
result, therefore, a rotation of the axis of 
the magnetic field, producing what is com- 
monly termed a rotary field. 

The armature a, sometimes called the 
rotor, consists of a large number of un- 
insulated copper bars 7, running length- 
wise through the periphery of the arma- 
ture core and electrically connected to 
each other at each end by a copper ring 
c. The currents induced in these arma- 
ture conductors by any one set of poles 
bear such relation to the poles produced 
by the next phase as to produce an effec- 
tive torque, and the armature a will conse- 
quently start from rest with considerable 
torque and quickly speed up until the 
dragging effect or pull is only slightly 
greater than the counter pull exerted by 
the motor load. 

861. Jf the field winding be supplied 
with single-phase current, will the arma- 
ture rotate? 

Not unless it is started up by some out- 
side force; this is due to the fact that a 


FIG. 274. DIAGRAM ILLUSTRATING THE PRIN- 
CIPLES OF OPERATION OF THE IN- 
DUCTION MOTOR 
single-phase current will not produce a 
rotary field while the armature is at rest. 
After it is brought up to normal speed, 
the magnetic field set up by the armature 
conductors reacts on the magnetic field of 
the stator to produce a rotary resultant 

field. 

862. Has the type of armature shown 
in Fig. 274 any special name? 

It is called a “squirrel-cage” rotor on 
account of its mechanical construction. 

863. Can induction motors be operated 
with any other kind of armature? 

Yes; there is another kind which is 
wound somewhat like the field or stator 
coils, but with insulated copper conduc- 
tors of relatively large size. If the motor 
has to start with a heavy load, as in the 
case of elevator and hoist motors, this 
type of winding is preferable. By carry- 
ing the terminals out to slip rings and 
using brushes on them, an external non- 
inductive starting resistanée can be used. 

864. What is the object of using such 
a resistance? 
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It gives the motor a high torque with 
comparatively small starting current, mak- 
ing it possible to start the motor at full 
load running torque with an armature 
current not much in excess of that r 
quired at full speed. This is done by «1J- 
vancing the phase of the armature cur- 
rent so that it is in a better instantaneo is 
position with respect to the stator poles. 

865. Cannot motors with squirrel-cuce 
armatures be made to start with con- 
siderable torque? 

They can, but they require much 
greater starting current than those of the 
other kind. 

866. How may the speed of the rotat- 
ing field be calculated? 

The speed of the rotating field in revo- 
lutions per second is equal to the fre- 
quency of the supply current in cycles per 
second, divided by one-half the number of 
magnetic poles produced by each phase 
of the supply current. Thus, in a three 
phase four-pole motor, there would be 
four magnetic-field “poles” produced by 
the current in each phase, and if the sup- 
ply current had a frequency of 60 cycles 
per second, the speed of the rotating field 
would be 60 + 2 = 30 revolutions per 
second. The speed of the armature is 
more or less below the speed of the rotat- 
ing field. 

867. Can the speed of the armature 
ever become equal to that of the rotating 
field? 

No; in order that the electromotive 
force induced in the armature conductors 
may be sufficient for the resulting cur- 
rent to produce the required torque for 
rotation, the armature must always run 
below synchronous speed; that is, the 
speed of the armature must be less than 
that of the rotating field. The difference 
between these two speeds, expressed as a 
percentage of the speed of the rotating 
field, is called the “slip” of the motor. 

868. IVhat determines the amount of 
slip in an induction motor? 

The load. As the load on the motor 
increases the slip increases, and as the 
load on the motor diminishes so also does 
the slip. It is evident, however, that the 
value of the slip can never become zero 
on account of the friction of the bearings, 
etc., but at no load it is so small that the 
speed of the armature is usually taken as 
equal to that of the rotating field. At full 

load the slip is such that the armature 
speed is from 2 to 10 per cent. less than 
the speed of the rotating field, according 
to the size of the motor. 


The Dominion liner “Laurentic,” which 
was recently launched at Belfast, is triple- 
screwed, each of the wing propellers being 
driven by a four-cylinder triple-expansion 
engine and the center propeller by a tur 
bine. The “Laurentic” is 565 feet long, 


67 feet 4 inches beam and has a gross ton 
nage of 14,50. 
Canada trade. 


She will be used in the 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 


WE PAY FOR USEFUL IDEAS 


Curtis Turbines and Oil in Boilers 


I read the remarks in R. O. Richards’ 
letter in the September 22 number, bearing 
on Curtis turbines and oil in the boilers. 
I would like to say a word on this sub- 
ject. The old-style of machines were 
made to operate on a water step, and the 
water could overflow into the exhaust 
chamber, also acting as a lubricant for 
the step bearing. When it was deemed 
advisable to use oil for a step pressure, 
packing of carbon was provided, con- 
sisting of three rings, which formed a 
seal and also prevented an overflow of 
oil into the exhaust chamber. 

The amount of steam used in this seal 
is optional with the engineer, but I find 
that about 7 pounds furnishes a good seal. 
The engineer may always help his vacuum 
by adding a little more steam, or by chok- 
ing his three-way cock. The steam line 
to this seal, and the other seal, should be 
brought from the pressure side of the 
throttle valve; then, if the machine should 
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This clearance of 0.006 inch is the 
standard for seals and bearings, and when 
there is a greater clearance in the bear- 
ings a vibration of the machine is notice- 
able when running, but in the new styles 
there is a subbase which holds the step 
and step bearing so that there is no 
chance whatever of oil getting into the 
exhaust chamber, and the packing is be- 
tween this subbase and the exhaust 
chamber. 

Butter, Jr. 

East Somerville, Mass. 


Duplex Pump Trouble 


A few days ago the writer was called 
to a power plant to straighten out a diffi- 
culty with a 6x4x6-inch duplex steam 
pump. The pump receiver was connected 
to the returns from the various ovens, 
coils, heating pipes, etc., any loss through 
leakage and waste being made good from 
the cold-water supply. As the tempera- 
ture of the returns was in the neighbor- 
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FIG. I. SHOWING PIPING CONNECTIONS 


trip the emergency and close the throttle 
valve, the vacuum will not be impaired. 

These carbon packing rings are made 
in four sections, and consist of three 
Tings, two of which are in one compart- 
ment, the pressure of steam being be- 
tween the two lower rings, sealing one 
up and one down. The clearance between 
the rings and the shaft is 0.006 inch. The 
expansion of the shaft seals itself, and 
the other ring seals itself from the leak- 
age of the two rings. 


hood of 180 degrees Fahrenheit, this 
water was used for immediate boiler 
feeding. 


The difficulty proved to be that the 
feed pump would not supply the boiler, 
although it was of ample capacity to do 
so. The engineer was a new man, his 
predecessor having been discharged. The 
fact that the operation of the plant had 
been satisfactory until the discharge of 
the old engineer led me to suspect a 
“nigger in the woodpile.” 


The piping layout was somewhat as 
shown in Fig. 1, all discharge water piping 
being 2 inches in diameter. Besides supply- 
ing the boiler, the pump was also arranged 
to feed a pressure tank at 125 pounds, 
through the connection shown. This 
tank was not working satisfactorily on 
account of a deficient water supply. 

The pump was thoroughly examined 
and found to be in good condition, yet it 
failed to do its work. This indicated that 


the fault was not with the pump, but out- 
side it. 

The union at A was disconnected and 
the pump started at full speed. Instead 
of the abundant stream which should 
have issued, a tiny, tired trickle was all 
that appeared. The remaining nipples 
were taken out up to the tee B, where the 
trouble was found. Someone had cut the 
nipple C with a thread of such length 
that it screwed in and nearly filled the 
passage of the tee B, as shown in Fig. 2, 
thus cutting off the supply from the tank 
and boiler. When the pump was started, 
it ran with great rapidity, refused to de- 
liver water to the boiler and pounded on 
the cylinder heads in a manner that 
threatened to knock them out, behaving, 
in fact, as if it were running entirely with- 
out water in the cylinder. 

Such behavior could mean only one 
thing, considering that the pump would 
discharge against atmosphere but not 
against boiler pressure, namely, that there 
was a bypass, through which the water 
could surge back and forth, rather than 
discharge against the pressure. The only 
likely place for such a passage was be- 
tween the suction- and discharge-valve 
decks. The water end was again dis- 
mantled in search of a crack in the cast- 
ing which would furnish a channel for 
such an internal surge. The crack was 
not found, but four %4-inch holes, drilled 
to connect each suction valve well with 
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the discharge outlet, as shown in Fig. 3, 
so that the water, seeking the path of least 
resistance would squirt back into the suc- 
tion deck from the discharge outlet, in- 
stead of going to the boiler or pressure 
tank. 


The holes were tapped out and slotted, 


Holes drilled 


FIG. 3 


headless screws screwed in flush on both 
ends. When the pump was again started, 
the pound had disappeared. 


T. D. Hayes. 
Cambridge, Mass. 


A “Runaway” Gas Engine 


The other day a friend who owns a 
gas engine of the four-stroke type, gov- 
erned by the hit-and-miss system, asked 
me to look at it and see what caused it 
to run away, although the governors 
seemed to be in good order. I found 
the trouble, which can be easily under- 
stood by referring to the accompanying 
sketch. 

The air valve had been screwed down 
until the air supply was so choked that 
the suction in the mixing chamber became 
strong enough to draw the gas valve open 
at each cycle, regardless as to whether 
the valve rod came back or not. Thus, 
instead of taking gas only when the 
governors shoved the valve rod back, it 
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WHERE THE GAS-ENGINE TROUBLE WAS 
LOCATED 


took gas on every suction stroke and 
speeded up until the mixture became so 
poor that it would not fire. 

By throttling the gas at the gas cock 
he was able to hold the engine in bounds, 
but the running was not satisfactory. 
Raising the air-supply valve 14 inches 
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put the engine in good working order 
again. 

My experience has taught me that the 
spark plug is almost the “whole engine,” 
and considerable trouble may be saved by 
keeping it clean and the movable electrode 
well oiled. I use a good grade of gas- 
engine cylinder oil for this purpose, and 
with a small oil can oil the movable 
electrode four or five times in ten hours. 

R. MANLY Orr. 

Brantford, Ont. 


The Personal Element in Steam 
Plant Accidents 


An engineer friend and I were discus- 
sing steam-plant accidents and who was 
responsible for them. He contended that 
they were all accidents, pure and simple, 
that could not be avoided by the engineer 
in charge and he should not be held re- 
sponsible. I contended that in a large ma- 
jority of cases the engineer was directly 
or indirectly responsible and that many 
accidents could have been avoided had 
proper foresight and care been exercised. 

My friend took as an example to sup- 
port his argument a_ recent flywheel 
wreck which resulted in considerable 
property damage and the loss of two lives. 
He claimed that a short-circuit was the 
cause and that the heavy load thrown on 
the jack-shaft pulley caused it to col- 
lapse, permitting the heavy main belt to 
jam in the flywheel pit, stopping the wheel 
so suddenly that it went to pieces. As 
the engineer was killed, the real cause was 
never known. 

Now, I happened to know something of 
the way things were run in that power 
house, and in my opinion the wreck was 
the direct result of recklessness on the 
part of the men in charge. 

The plant consisted of three cross- 
compound condensing Corliss engines, 
equipped with the usual safety-stop on 
the governor. It had been the prac- 
tice in this power house to run with 
the safety stop in when heavily loaded, 
and it was probably in at the time 
of the accident. Probably a heavy load 
came on, caused, perhaps, by a short-cir- 
cuit, and the engine slowed down; then 
the circuit-breaker went out, relieving the 
engine of practically all its load and it im- 
mediately speeded up, and before the gov- 
ernor could take hold and regulate the en- 
gine the wheel went to pieces. The en- 
gineer probably did all he could to pre- 
vent the accident, and gave up his life in 
the attempt, yet I contended that either 
he or his chief was responsible for run- 
ning with the safety stop in. 

Three years ago, in a plant near where 
T was working, an engineer wrecked three 
engines inside of 15 minutes. The plant 
consisted of three tandem-compound high- 
speed direct-connected units of 250 horse- 
power each and supplied lights and power 
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to a group of buildings in a large city. It 
was in’ operation from 6:30 a.m. to (00 
p.m., six days a week. Two engines \ re 
always in operation, one being held 11 
serve. On the morning in question 
assistant engineer started up Nos. 1 ai 
as usual, by using a 34-inch bypass aro: nd 
the throttle on the high-pressure cylin ‘er, 
This would bring the engine up to sp ed 
before they were “put on the board.” No, 
2 had got up to speed and the engi:cer 
went to No. 1 to open the throttle w de, 
when he heard a crash at No. 2. He 
rushed over and shut off the steam, ani as 
he did so heard No. 1 go the same way. 
He shut off No. 1 and rushed to No 
and got it going as soon as possible. No 
3 had barely got to full speed befare it 
followed the example of the others and 
wrecked itself. 

The frames of all three engines were 
broken in almost the same place, just 
ahead of where the low-pressure cylinder 
was bolted to the bed. The high-pressure- 
cylinder head of No. 1 was cracked, the 
shaft sprung and the strap on the cross- 


w 


Boilers 


LAY-OUT OF PLANT 


head end of the connecting rod opened up 
about one-half inch. 

The lay-out of the plant is shown in the 
illustration, where S is the main steam 
line from the boilers, which dropped about 
15 feet to the engines, with no separator 
on the line; E is the exhaust line, which 
crossed the room back of the engines un 
der the floor, a valve being placed between 
each engine and main exhaust line; X 
shows where the line came up through the 
floor for a distance of 16 fect, then ran 
back as shown; in the ell at X under 
the floor, was a I-inch drip which was 
supposed to be open, and was found so 
shortly after the wreck; A is an oil 
separator; C is a deflecting tee, from 
which the line ran to the heating system, 
and to the exhaust head on the roof: // 
is an open heater, in which is a float valve 
connected to a 2%-inch pipe from the city 
water mains, which are under a pressure 
cf 50 or 60 pounds; in addition to this con- 
nection there was another, 3 inches i 
diameter, controlled by an ordinary globe 
valve, the overflow from the heater was 
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21), inches; B represents the boilers, six 
in number, of the return-tubular type, 72 
inches in diameter by 18 feet in length. 

One cause of this wreck was that the 
engineer did not take proper precaution to 
see if everything was all right in the first 
place, and, getting “rattled,” did not in- 
vestigate before he attempted to start No. 
3 engine. 

Here is another interesting item: The 
Boston Globe contained an account of a 
recent N. A. S. E. meeting and the re- 
porter stated that “it was stated that the 
cost of producing 1000 pounds of steam 
varied from $15 to $30.” 

Power cost is high in Boston. Accord- 
ing to the report, the cost per day of 10 
hours for a 150-horsepower engine, using 
30 pounds of steam per horsepower-hour 
at $15 per 1000 pounds of steam, would 
he. 

150 X 30 X10 X 15 = $675,000. 
W. E. SArGENT. 

Franklin, Mass. 


Curing Troublesome Ring Oiling 
Bearings 


A couple of ring-oiling bearings, placed 
on either side of a driving pulley as shown 
in the illustration, caused trouble. This 
wheel carried a heavy, three-ply leather 
belt, 4 feet wide and about 60 feet long, 
which was used for driving a _ large 
generator. The bearings had given the 
best of service for a while, when first one 
and then the other began to lose the oil 
through the outside ends. It was found 
that the oil was gradually being drawn 
to the inner ends A from ends B, and 
when full to overflowing it found its way 
into the pulley. 
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The trouble was soon remedied by con- 
necting the oil compartments with a ™%- 
inch bypass. 

H. M. Wrnstow. 

Cumberland Mills, Me. ~ 


A Flange Joint Clamp 


A number of years ago I had charge 
of a plant consisting of several small units 


FIG, I 


for the street-railway service and one 
large unit for lighting purposes. The 
original plant was for street-railway ser- 
vice and the lighting plant was put in as 
a side issue. The engines were installed 
in a row at the extreme end of the line 
from the boiler plant. Steam was sup- 
plied by one pipe line from the boilers, 
steam extending to the lighting engine at 
the extreme end of the line. 

On one occasion a flange joint about 
midway on the main steam line de- 


TROUBLESOME RING OILING BEARINGS 


The hearings were in excellent condi- 
tion, the construction very rigid and the 
most careful examination with line and 
level failed to show any want of aline- 
ment. The construction of the bearings 
Was practically as shown, the inner-bear- 
ng shell being free to move on its sup- 
Port and adjust itself to any springing of 
the shaft which might have been caused 
by the strain of the belt. 


veloped a leak at the gasket. At first we 
tried to stop the leak by wedging, but 
found it impossible to do so. We then 
made two half-round clamps to fit the 
outside of the flange, and put a strip of 
packing between it and the flange and 
attempted to screw it down tight enough 
to hold, but as soon as it commenced to 
tighten up the packing would blow out. 
We then hit upon the following scheme, 
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illustrated herewith: A flange-joint clamp 
of %-inch strap iron, wide enough to 
cover the edges of the flange, was made to 
fit the outside of the flange union. In the 
center of one-half of the clamp a hole 
was drilled and a ™%-inch nipple screwed 
in, and on the end of this was placed a 
t4-inch valve. This is shown in Fig. rt. 
Fig. 2 is a view of the half clamp show- 
ing where the hole for the valve was 
drilled. 

Fig. 3 is a piece of %-inch sheet pack- 


FIG. 2 FIG. 3 
ing cut long enough to fill the half clamp 
containing the valve, with a %-inch hole 
cut in the center opposite the hole in the 
clamp. There was also a narrow groove 
cut in the packing extending both ways 
from the hole in the center. The grooves 
were long enough to cover the points in 
the flange coupling where the gasket had 
blown out. The grooves were not cut 
entirely through the packing, but were 
hollowed out, with a thin portion of the 
packing left on the back of the gasket. 

The idea was to conduct the escaping 
steam to the %-inch opening without put- 
ting much pressure on the packing. There 
was also a piece of packing cut for the 
other half of the clamp as a precaution- 
ary measure should this part of the gasket 
give out. The packing containing the hole 
was placed on the half clamp with the 
hole D in the packing directly over the 
hole C in the clamp to which the valve 
was attached. This half of the clamp was 
then placed directly over the leak in the 
flange gasket, with the valve left open. 
The other half of the clamp was then put 
on and both halves screwed tightly to- 
gether by means of bolts through the lugs 
on the clamps. The steam from the leak- 
ing flange was allowed to escape through 
the %4-inch valve. The packing was 
allowed time to vulcanjze and after tight- 
ening the bolts again the ™%-inch valve 
was closed. The joint was perfectly tight 
and remained so until such time as the 
new line we were putting up was finished, 
when we were able to shut the steam off 
and put in a new gasket. 

A. CHISHOLM. 
St. Louis, Mo. 
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How to Clamp Hose, Reface 
Pump Valve and Make 
Ash Hoe 


When a steam hose has been stretched 
until the inside diameter is too large for 
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Exhaust Steam Heating 


Take a high-pressure engine exhausting 
into a heating system, say at 2 pounds 
pressure. The back pressure will have a 
total in heat units above 32 degrees of 
1148.9 B.t.u. The average temperature of 


FIG. I FIG. 2 


a new coupling, it can be reduced at the 
end to its original size by using a clamp 
made as shown in Fig. 1. This consists 
of four pieces of hoop iron, drawn to- 
gether gradually with four bolts, while 
the hose is kept hot and soft with steam. 


FIG. 3 


the feed water without a heater would be 
55 degrees. Therefore, we have 

1148.9 — (55 — 32) = I125.9 
B.t.u. as the net saving for each pound of 


.steam thus saved. If the heating system 


requires 4000 pounds of steam per hour to 
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ting it to escape to the atmosphere and 
turning live steam into the he:ting 
system. 

There are other things to take into con- 


FIG. I. NO LOAD 


The worn portion of a rubber pump 
valve can be removed by taking two suita- 
ble boards, and with an expansion bit, 
bore a hole in one board the exact diame- 
ter of the valve, and 4% inch deep. The 
hole opposite, in the other’ board, should 
be of sufficient depth to bring the boards 
nearly together when the valve is placed 
between them. A piece of cardboard is 
put between the portion in the vise, to 
provide clearance for the saw. The valve 
can be finished by rubbing on sandpaper 
placed on a flat surface. Fig. 2 shows the 
idea. 

A method of making a fire hoe which 
experience has proved to be strong and 
durable, is shown in Fig. 3. A fork is 
made of %-inch round iron. Holes are 
drilled in the blade and nuts are put on 
each side of it. The fork is welded into a 
suitable length of %4-inch steam pipe. 


CHARLES HAEUSSER. 
Albany, N. Y. 


sideration, such as heat conditions, con- . 
densing plants, or badly arranged systems . 
which run the back pressure up too hich on st 
the engine, and thus lose all that is gained. tt 
This can be overcome by the use of a te 
vacuum-heating system which wil! do a 
good work on I or 2 pounds back . 
pressure. 

In a certain machine shop the engines ‘ 
were replaced by motor drive, but it was T 
necessary to keep steam in the boilers for b 
heating, which consumed nearly as much “ 
coal, besides the cost of current consumed . 
by the motors. 

Exhaust steam passing through an en- ‘ 
gine gives up only about 20 per cent. of a 
its heat units, therefore why not make use . 
of the balance? 

R. D. Spracve. 
Vancouver, B. C. k 
it 
b 
Diagrams to Criticize 
The accompanying diagrams were taken 0 
from a Westinghouse automatic com- r 
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FIG. 2. 


maintain the required temperature in the 
building, and the coal used evaporates 9 
pounds of water per pound of coal, at the 
above temperature of 55 degrees 


AT 97 PER CENT. NORMAL LOAD 


pound engine, 18x30x16 inches, running 
at 220 revolutions per minute. The steam 
pressure was 145 pounds. They were 
taken with an 80 spring at different loads. 


FIG. 3. THIRTY PER CENT. OVERLOAD 


4000 =- 9 = 444.4 
pounds of coal would be saved each hour. 
While the above may not be the exact fig- 
ures, it will illustrate the saving in utiliz- 
ing the exhaust steam instead of permit- 


It would be of interest to hear from read- d 
ers of Power AND THE ENGINEER if fe e 
gard to them. 7 

C. E. Nic#. t 


Morgantown, W. Va. 
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Belt versus Direct Drive 


For many years engine builders have 
used a belt drive for their governors 
and have harped upon the fact that they 
all contain what is known as a “safety 
stop.” This is a misnomer, as the con- 
trivance is really a “convenience” device, 
to enable the engineer to shut down his 
engine and start it again without giving 
any attention to the governor. 

In Fig. 1 is shown a light-duty gov- 
ernor, which will illustrate what I mean. 
The idler pulley resting on the governor 
belt holds in position two supports, upon 
which the governor-lever collar rests 
when the engine is slowing down and out 
of service. Should the belt break, how- 
ever, when the engine is in service, the 
idler pulley will fall, and by means of 
rods and levers will withdraw the two 
supports mentioned and allow the gov- 
ernor collar to come down into what is 
known as a “safety” position, throwing 
into service the safety cams on the steam 
bonnets, which will prevent the admission 
of steam to the cylinder. 

Should the belt slip, however, instead 
of break, excessive speed might easily be 
reached by the engine, and the safety de- 
vice would in no way act as such. 

It is evident that it is a safety device 
only in case the belt breaks; and the belt 
is much more apt to slip, as pointed out 
in the recent editorial on this subject, 
than it is to break. 

In this connection, it would be well to 
point out that the specification for large 
engines drawn by a good many engineers 
calls for two governors, one to take care 
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cism made in the editorial. The fact that 
the auxiliary governor seldom comes into 
play, and gets little attention from the 
engineer, further decreases the chance of 
its becoming effective in case of necessity. 

In Fig. 2 is shown a drive which the 
Wisconsin Engine Company always advo- 
cates and often furnishes where the cus- 


FIG. I. A LIGHT-DUTY GOVERNOR 


tomer will pay the slight additional cost. 

Instead of using a belt and pulleys on 
the shaft and on the governor bonnet, two 
rope sheaves are used, one on the main 
shaft and the other on the governor bon- 
net. Each pulley is grooved for three 


FIG. 2. WISCONSIN ENGINE COMPANY’S DRIVE 


of regular service and the other to come 
ito service in case the engine should ex- 
ceed by a predetermined amount the stan- 
dard speed controlled by the first gov- 
ermor. 

Both governors are in continuous rota. 
tion, driven almost invariably by belts, 
and both, therefore, subject to the criti- 


ropes, any one of which is of sufficient 
size easily to drive the governor. The 
ropes have very little tendency to slip, 
no matter what their condition, because 
they work in V-shaped grooves; and 
should any two of them for any reason 
become ineffective, the third would still 
drive the governor. 
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A direct drive for a Corliss-engine gov- 
ernor has not been very successful and 
few builders use such a drive. The above- 
mentioned company has made a practice 
of using governors rotating at a speed of 
from 200 to 300 revolutions per minute, 
instead of from 60 to 80 (as in the old 
type), and with the rope drive very close 
regulation is possible. 

CorneLtius T. Myers. 

Corliss, Wis. 


How Gas Should Be Metered 
and Charged For 


This subject has been discussed by dif- 
ferent engineers for several months past, 
and it seems that the laws governing the 
pressure and volume of gases are not as 
generally known as they should be. I 
will try to explain in this article how to 
figure the pounds of gas from the pres- 
sure, volume and temperature, and also 
show the relation that exists between 


these three or, rather, four physical 
properties. The first law of gases is as 
follows: 


The volume of any gas is inversely pro- 
portional to the absolute pressure. 

The standard conditions for measuring 
the volume of a gas is at 760 millimeters 
of mercury, or 29.92 inches, which is 
equivalent to 14.68 pounds absolute. Sup- 
pose we have such a problem as the fol- 
lowing: 

What volume will 1 cubic foot of gas 
under 20 pounds absolute pressure occupy 
at 35 pounds absolute pressure? Apply- 
ing the rule, we have 

I X 20 
35 

This is the method of calculating the 
volume of any gas at any pressure and is 
the same whether the pressure is stated 
in pounds or inches of mercury, milli- 
meters of mercury, or inches of water. 
Of course, both the initial and final pres- 
sures must be stated in the same kind of 
terms. The thing to remember is that as 
the pressure increases the volume de- 
creases, and no difficulty will be experi- 
enced in getting the statement correct. 
The second law of gases is: 

The volume of any gas is directly pro- 
portional to the absolute temperature. 

Since the Centigrade scale is not used 
by engineers, I will describe only the 
application of this law in terms of the 
Fahrenheit scale. Suppose we have the 
following problem: 

What volume will 1 cubic foot of gas at 
50 degrees Fahrenheit occupy if the tem- 
perature is raised to 100 degrees Fahren- 
heit? Applying the rule, we have 


= 0.571 cubic foot. 


IX 459.2+ 100 _ 
50 = 1.008 cubic feet. 
Since the absolute zero on the Fahren- 

heit scale is 459.2, this number must be 
added to the temperature of the gas. The 
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standard temperature for measuring gas 
is 32 degrees Fahrenheit or 491.2 degrees 
absolute. 

These two laws may be combined in the 
same equation as, for example, in the fol- 
lowing problem: 

What volume will 1 cubic foot of gas 
measured at 15 pounds absolute pressure 
and 50 degrees Fahrenheit occupy at 35 
pounds absolute pressure and 100 degrees 
Fahrenheit? Using the rule, we have 

I X 1§ X 459.2 + 100 
35 X 459-2 + 50 

lf the pressure is taken from a gage or 
a mercury column, the barometer pressure 
must be added to make it absolute. 

To obtain the pounds of gas in a given 
volume, reduce the volume to the stand- 
ard conditions and then multiply the vol- 
ume thus found by the weight of 1 cubic 
foot of the gas. Many reference books 
for engineers give a table of the weights 
of the most common gases. Natural gas 
is principally what is known as marsh gas 
or chemically as methane. At standard 
conditions it weighs 0.0448 pound per 
cubic foot. 

In my opinion, gas can only be sold 
fairly either at a certain rate per 1000 feet, 
measured under standard conditions, or 
at a certain rate per 1000 B.t.u. Of course, 
it is impossible to measure gas under 
exact standard conditions, but the volume 
can easily be calculated if the conditions 
under which the measurement .was made 
are known. The data necessary are as 
follows: Barometer pressure, pressure of 
the gas going through the meter and tem- 
perature of the gas going through the 
meter. 

If some ingenious person were to get to 
work, it is very possible that some con- 
nensating device could be made that 
would make the meter read in cubic-foot 
standard. As far as I know, no such 
meter is on the market; therefore, the 
only thing for the gas consumer to do, if 
he wants to be sure that he is getting 
what he is paying for, is to invest in a 
recording barometer, a recording pres- 
sure gage, and a recording thermometer. 

This may seem like an expensive lay- 
out, but it will probably pay for itself in 
a short time if much gas is used, or if the 
gas company estimates it without knowing 
the conditions. It must be kept in mind 
that the conditions vary every day. Thus, 
in the summer, one would get less gas 
(that is, heat units) than in the winter 
for the same money. The reason is that 
in the summer the gas is warmer and 
what was 1 cubic foot in the winter is 
more than 1 cubic foot in the summer, 
but it has not increased in heating value 
at all. Also on a day when the barometer 
is low one would get less gas for the 
same money than on a day when it was 
high. 

The whole question may be summed up 
in the following statements: One pound 
of fuel gas always contains the same num- 
ber of heat units regardless of its volume, 


= 0.471 cubic foot. 
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but the number of cubic feet in one pound 
of gas varies greatly under different tem- 
peratures and pressures. 
James E. STEELy. 
Covington, Ky. 


‘An Obscure Electric Circuit 
Trouble 


For the past three weeks I have been 
having trouble with an alternating-cur- 
rent are circuit which has 110 eighty-volt 
lamps taking a constant current of 7 am- 
peres. 

By referring to the diagram it will be 
seen how circuits Nos. I and 2 are con- 
nected. No. 2 circuit operates O. K., but 
No. I circuit gives trouble. 

When starting No. 1 circuit we inserted 
the “stab” switch on the regulator 
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On pulling out some of the lead ¢)) 
we discovered that the lead was split snd 
the rubber insulation spongy. There y 
small white spots on the inside of 
lead cover and small holes on the ins:Je 
of the rubber, which apparently showed 
that there was a distributed leak. Since 
from this point on no lamps were burn- 
ing, it would indicate that there wa: a 
ground, either between the last lamp .nd 
transformer, or on the transmission line. 

After grounding the circuit of a few 
lamps from this apparent distributed 
ground, all lights on the circuit burned 
O. K.; but the regulator still acted as 
before, and had to be shut down on ac- 
count of its beginning to burn. 

Did the ground we put on the circuit 
show that there is no ground between the 
last lamp and transformer or on_ the 
transmission line? Why does grounding 
the circuit cause all lamps to burn? 


11500 Volt 
Ratio of Transformer 3 Phase, 60 Cycle 
ltod 
| i of Supply 
> 
Primary of Transformer 
Secondary) of T ausformer) 
=> 
=> ,/Constant 
Constant 
Current Regulators = = Regulator 
=> => = 
= => 
Switches = “Stab ~ 
Switches 
e 
No. 2 Circuit No. 1 Circuit = 
13 Miles Long. 
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110 Ohms Resistance. 
110, 80 Volt Lamps. 
af 7 Amps, in Circuit. k 
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A = Point at which 
Trouble starts. 


SHOWING HOW THE CIRCUITS ARE CONNECTED 


side. Immediately there was a discharge 
through the lightning arrester to the 
ground, and at the same time the regu- 
lator acted as if the line wires were short- 
circuited. The ammeter on this side ‘indi- 
cated 7 amperes, but only 40 of the I10 
lamps were burning: Then we closed the 
other side of the circuit, but it had no 
effect on the regulator, and the ammeter 
on this same side showed 4 amperes. An 
insulation test was then made, which 
showed one megohm resistance. 

The lights would all burn on the aérial 
wire to the first underground cable. At 
this point the current would gradually de- 
crease and the last lamps that tried to 
burn would merely flicker; the rest of the 
lamps were not burning, although there 
were 4 amperes flowing through them. 


Referring to the diagram, Nos. 1 and 2 
circuits are connected up the same. No. 
2, which is O. K., has been transferred to 
the stab switches of No. 1, but the latter 
still operates as stated. This shows that 
the transformer and No. 1 regulator are 
O. K., and that the trouble is on the cir- 
cuit, does it not? When the transformer 
is connected to a different source of sup- 
ply the circuit operates all right. Way 
is this? 

The transformer used is a single-phase. 
60-cycle, 2000-volt primary, 8000-volt sec- 
ondary, 112-kilowatt machine, and is con- 
nected when taking current from a dif- 
ferent source of supply, as shown in the 
diagram. 

J. P. Minton. 

Chicago, II. 
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Replacing a Gasket 


\\hen the gasket between the steam cyl- 
inder and frame of our 6 and 12 by 12- 
inch horizontal straight-line rotative dry- 
yacuum pump blew out one day, we en- 
deayvored to stop the leak by driving in 
thin wooden wedges, but this proved to be 
but short-lived so it was necessary to re- 
sort to more permanent repair. The floor 
of the engine room was of concrete and 


Stud Bolts 


Strips of 
Packing 


HOW STRIPS OF SHEET PACKING WERE USED 
IN CONNECTION WITH GASKET 


steel construction, and the foundation of 
the pump was of concrete cast into the 
floor. The foundation bolts were held in 
the block by washers 6 inches square, 
and these were wholly imbedded in the 
concrete, except for the projection pro- 
vided for bolting down the machine. 

When we came to release the pump 
from its foundation bolts, with the idea 
of removing the steam cylinder from the 
irame, we discovered that it would be 
impossible to break the joint in the steam 
piping, as the designers committed the 
hlunder of locating the between 
the throttle and the boilers, and there was 
no other way to shut off the steam from 
the auxiliary steam main without depriv- 
ing the other auxiliaries of their necessary 
supply. It was impossible to lift the frame 
from its foundation bolts, as the steam 
evlinder had stud bolts by which the two 
were bolted together. 

There remained for us, then, but one 
thing to do. After removing the nuts 
irom the foundation bolts, the eccentric 
rods, connecting rods on either side, and 
the nuts from fhe stud bolts, we drove 
the iron wedges between the cylinder and 
irame and forced the two apart as far as 
safety and the clearance of the foundation 
bolts would allow. Then with a hacksaw 
blade we carefully cleaned the faces of the 


union 


two picces as well as we could, after re- 
moving the old gasket. Next we cut eight 
pieces of sheet packing, % inch wide and 
long enough to allow the ends to project, 
as shown in the illustration. After these 
Were properly placed, the wedges were re- 
moved and the nuts turned up to a snug 
tightness. Steam was next allowed slowly 

ent-r the cylinder long enough to warm 


up fairly well, and then the nuts were 
das much as possible with safety, 
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and the ends trimmed off neatly. This 
was done six months ago. The pump has 
been in operation every day since, and as 
yet no sign of a leak has appeared. 
Tuomas J. WALSH. 
Woonsocket, R. I. 


Operation of Steam Turbines 


Operators of Curtis turbines should 
keep the strainers in the baffle clean and 
iook at the baffle every time the machine 
is shut down. When the shreds and lint 
come a little thicker than usual, it is bet- 
ter to repack the step pumps and not wait 
until it is necessary to pack them. Keep 
the oil clean and permit a large amount 
to flow through the bearings, and bring 
the drain from the upper and middle 
bearings out separately and pipe them to 
flow into a funnel leading to the oil re- 
turn. By feeling this oil one can tell, 
without climbing up on the machine, the 
condition of the bearings, and which one 
is heating. Another idea is to make a 
wire frame for holding a dairy thermome- 
ter and place it so that the oil will flow 
over the bulb to give the exact tempera- 
ture. The screen in the steam pipe should 
also be kept clean. 

By using an asbestos gasket 1/32 inch 
thick on the cover of this screen, with 
wire insertion, and red lead on one side 
and graphite on the other, the screen is 
more easily got at. 

There is a choice of hight of wheels, 
or clearance, at the top and bottom. 1 
prefer to have the machine run as high 
as possible, then if the step strikes it will 
have more to wear off before the blades 
strike. The closer the wheels run up 
against the nozzles the less leakage there 
is over the edges of the wheels. We had 
the first six nozzles under the governor 
and the first section of stationary blades 
on the 1000-kilowatt machine wear quite 
badly and they had to be changed after 
about 18 months’ service. Some of the 
nozzles were cut one through to the other, 
and some of the stationary buckets were 
about half gone. 

Vibration will probably cause the most 
bother. There are three different causes 
that produce vibration: machine being out 
of line, out of balance, and loose bear- 
ings. If the machine has just been set 
up, it is safe to say it is out of line. If 
it has been running long and the vibra- 
tion grows slowly, the bearings are get- 
ting loose; or if the running element has 
had any work done on it, it may be out 
of balance. Vibrations from any cause 
give very much the same effect, and it 
is sometimes very difficult to determine 
what is the cause of the disturbance. 

I have seen a machine lined by shift- 
ing the shield and then turning the ma- 
chine by hand. If the machine did not 
turn freely, the shield was shifted again, 
and so on, until the machine could be 
turned freely by hand all the way round 
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at the same pressure. This is a very easy 
method, as it is not necessary to take 
down any part of the machine, except to 
take off the grating on the top and 
loosen the bolts holding the shield. 

If the bearing is suspected of loosening, 
and causing the vibration, try it by feed- 
ing an oil heavier than that generally 
used. The heavy-body oil will take up 
more room than the thin oil. A little ex- 
perimenting with light- and heavy-body 
oil will give an idea whether the bear- 
ings are loose enough to do any harm, and 
which ones are the most out. Only the 
middle and top bearings can be experi- 
mented on in this way. 

If the machine is out of balance} get 
the thread end of four bolts that will 
screw into the screw holes in the top end 
of the field. These are usually tapped for 
14-inch. Cut these bolts off 2, 3, 4 and 
5 inches long, respectively. Then screw 
one of these bolts into one of the holes 
in the top of the field and bring the ma- 
chine up to speed, noting whether the 
vibration is better or worse, and change 
the position and size of the plug accord- 
ingly. 

The way to tell the amount of vibration 
when the machine is up to speed is to go 
on top and place your head against the 
governor dome and look at some object 
When the machine 
vibrates badly, it makes the object look 
very wide; an improvement in the vibra- 
tion will make it look narrower. 

Tames W. Morcan. 


across the room. 


Galesburg, III. 


A Peculiar Wristpin 


tandem- 
compound engine with the telescope or 


Having occasion to equip a 


Buckeye wristpin oiler, a peculiar condi- 


tion of the wristpin was discovered. 


' 
a 
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Cavity 


A PECULIAR WRISTPIN 


The pin, shown in the illustration, is 4 
inches in diameter at the bearing and 8 
inches long. It received oil through the 
upper crosshead shoe and a small pipe 
leading down to the oil hole in the top 
of the rod. 

In order to attach the oiler, it was 
necessary to drive a 14-inch hole, 4 inches 
deep, from the outside through the center 
of the pin, for a bollow stud which con- 
nected the ends of the telescoping arm 
through which the oil is fed to the center 
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of the bearing. In doing so, the drill, 
after going through about ¥% inch of solid 
metal, dropped in the length of a full- 
sized lead pencil. The pin was found to 
be hollow almost its entire length, the 
cavity being nearly 2 inches in diameter, 
leaving nothing but a shell. 

The pin was turned by one of our ma- 
chinists from the stub end of an old car’ 
axle, and did not show any defect until 
we drilled into it. It had been in con- 
tinual use for about one and one-half 
years with the hardest kind of service. 
Another pin was, of course, made to re- 
place it. 

W. D. Ranney. 

Columbus, O. 


Composite Power Generation __ 


In the November 10 number, A. T. Kas- 
ley’s article and the editorial on “Com- 
posite Power Generation” give rise to the 
following questions: 

1. Will it pay to economize the waste 
heat of the internal-combustion engine 
(gas engine) ? 

2. How shall the jacket heat be turned 
into kinetic energy? 

The answer to the first query is, it de- 
pends on circumstances. Mathematics 
aside, here is the simple fact: The in- 
ternal-combustion engine uses up approxi- 
mately one-third of the caloric value of 
the fuel, and the jacket water and exhaust 
gases consume approximately one-third 
each, it being presumed that combustion 
is practically perfect in the engine. Now 
this two-thirds part of the heat units is 
about as much as is usually generated in 
open-atmosphere steam-power furnaces; 
and with most boilers in common use, 
allowing for air dilution, about one-third 
of that heat usually escapes. With the 
advantages of a forced travel of the gases 
through impervious tubing, the draft be- 
ing produced by the scavenging action of 
the engine, and with right arrangements 
of heating surfaces, and for gas and water 
travel and cooling of the feed water, sub- 
stantially all of this heat can be turned 
into steam of any pressure desired. The 
structure needed to secure this steam 
pressure costs about one-half what an 
ordinary steam boiler and its furnace 
would cost that is capable of doing the 
same work; and this speciale economizer- 
boiler would be run absolutely without 
cost of fuel. If it pays to buy steam- 
power plants costing untold millions for 
installation, and run at fuel costs im- 
measurably greater, why would it not pay 
to invest in a rightly constructed econo- 
mizer for utilizing the waste heat of the 
internal-combustion engine? 

There are various reasons for not mak- 
ing such investments, such as complexity, 
inconvenience of handling, lack of space 
to install, requirements as to portability, 
as well as the requirements of increased 


intelligence in the understanding of such 
a plant. If the plant is a small one, the 
saving effected might not make it worth 
the while to effect the saving; but in large 
installations, especially in stationary plants, 
it becomes very much worth while, 
especially if the heat of a plurality of en- 
gine units can be economized and utilized 
in one boiler and one turbine, or other 
prime mover. It should be remembered 
that to the direct pressure of the steam 
in the prime mover, the exhaust pressure 
secured by a condenser can be obtained; 
furthermore, and what is not known as 
a rule, a large part of the heat which 
passes through the condenser, no matter 
what the type of that condenser may be, 
can be used regeneratively in a properly 
designed system. Also, there are advan- 
tages of a mere mechanical nature which 
should not be ignored in many cases, 
owing to the advantages of utilizing the 
cleanly, heat-absorbing and heat-retaining 
steam as a power accumulative, smooth- 
flowing, tractable energy-transmitting me- 
dium. There are many ways in which 
the energy created in a gas engine cannot 
be satisfactorily communicated to the 
driven mechanism without the interposi- 
tion of steam. 

This is a question that must be consid- 
ered in connection with the co-active 
economies that are made possible through 
the composite generation of power. But 
this possibility can only be carried out 
with proper structural design of the co- 
active elements. Old methods of econo- 
mizing have not been encouraging be- 
cause of backwardnéss in structural evo- 
lution to secure these results. It is a 
question, also, that should be considered 
in cutting down costs of power through 
the use of low-cost fuels that could not 
be otherwise used. The future uptodate 
power-generating system requires steam 
as at least a factor in the running of the 
system, and as long as steam has got to 
be used, there is no reason why it should 
not be created from heat that is now abso- 
lutely wasted. In locomotive work and 
marine propulsion, no satisfactory effici- 
ency in the use ot fue! can be reached 
without the composite generation of 
power. 

The management of the jacket-water 
heat to secure a maximum efficiency and 
to prevent damage to the engine, requires 
special structure in the engine, involving 
the application of several new principles 
that are now not applied. It requires high 
pressure given to the jacket water, and 
progressive heating of the water, as well 
as its positive circulation. 

The matter of concentrating the heat of 
the jacket water is effected by simply 
giving the jacket the work of a primary 
heating of the water, and then further 
heating the water with the higher heat of 
the exhaust gases. 

J. M. W. KitcHeEN. 

East Orange, N. J. 
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Motor Troubles 


C. S. Norman, on page 663 of the Oc- 
tober 20 number, speaks about his cast- 
iron strips holding the field coils of his 
compound-wound motor breaking by giy- 
ing way on the bottom fields. I belicye 
the breaking is caused by the current in 
the armature, when there is a heavy load 
on the motor, pulling with such a strong 
magnetic force as to cause those bottom 
field coils to pull up hard against the cast- 
iron strips. The fields may also be a 
little loose on the pole pieces, so that 
when there is no current in the motor 
they slip down, but as soon as the cur- 
rent is turned on they come up against 
those strips with a slight jerk, causing 
the strips to crack. 


THomMAS GorDON. 
Chemawa, Ore. 


Remedies for Gas Engine Troubles 


In an article on “Remedies for Gas 
Engine Troubles,” which appeared in the 
October 21 number, Mr. Klepinger’s 
statement that opening the inlet and ex- 
haust valves when shutting down will pre- 
vent water from accumulating in the cyl- 
inder is rather broad, because some en- 
gines are built with a packed joint be- 
tween the water jacket and the cylinder, 
and any leak at this point could be rem- 
edied only by repacking. 

These leaks may be so small as to give 
very little trouble even when starting up, 
or they may be large enough to be noticed 
by the way the water is discharged from 
the jacket, being not unlike the discharge 
of a pump. In the latter event it would be 
practically impossible to start the pump. 

His advice to mark the teeth on the 
gears when dismantling a gas engine is 
good and to the point, but marking 
should include not only the 2-to-1 gears, 
but all other gears which may be on the 
engine. If the gears are fastened to the 
shaft with set screws and have removed 
on either or both the main and parallel 
shafts and have not been replaced exactly, 
the marks would be worthless and mis- 
leading when assembling. 

I consider it a good idea to mark the 
teeth so as readily to replace gears when 
necessary to dismantle parts in order to 
make quick repairs. 

I always change gears so as to bring the 
wear on different parts, because the nature 
of the work is such that the gears prac- 
tically run idle excepting when operating 
the exhaust valves, and this throws the 
bulk of the work on the teeth that are in 
action while the valve is opening, so it is 
plain that nearly all the work is thrown 
on four or five teeth. By turning the 
gears on the shafts, the life of the gears 
can be greatly prolonged. This is espe- 
cially true of fiber or rawhide gears. 

Grorce H. BranpD. 

Findlay, Ohio. 
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Effect of Scale in Boilers 


Many statements have been made, re- 
garding the effect of scale in boilers, that 
are accepted by engineers without ques- 
tion, one of which I would like to see 
discussed. 


POWER AND THE ENGINEER. 
A Friction Governing Device 
It was required to run an engine at 

speeds varying by about 25 per cent., and 

to govern accurately at all speeds. In 


order to keep the governor speed con- 
stant, the following device was adopted: 


Governor 


Those who have tube-cleaning devices 
and boiler compounds to sell tell us that 
1/16 inch of scale will cause an increase 
in fuel consumption of from 12 to I5 per 
cent., depending on the character of the 
scale. If this is so, I should think it 
would pay some efiterprising concern to 
make up scale in some suitable form for 
pipe coverings, instead of using magnesia 
and other substances. A steam pipe with 
a covering I inch or more in thickness 
would look much neater so coated. 

If the loss with 1/16 inch of scale is 
so great, it would be interesting to know 
where this heat goes to. Does the boiler 
setting absorb more heat than it would 
otherwise, or is the loss entirely accounted 
for by a rise in the temperature of the 
escaping gases? 

Delicate experiments can be made 
which will demonstrate the relative con- 


Elevation and plan views of the arrange- 
ment are shown in Figs. 1 and 2. A 
large leather-faced friction disk A was 
made to rotate with the crank shaft and 
to press, by a light spring pressure, 


NG 


MR. EMERSON’S 


against the disk B, which was movable 
longitudinally in a spline on shaft E, to 
which a centrifugal governor G was also 
keyed. By means of the threaded pin P, 
handwheel H and arm F, the disk B could 


ductivity of scale and iron, but in actual 
practice, with which most of us are 
chiefly concerned, can it be truthfully 
stated that 1/16 inch of scale will make 
the difference claimed? 

F. Hitton WI tiams. 
New Haven, Conn. 


be moved to any desirable position on the 
periphery of A, thereby adjusting the 
governor speed correctly for any varia- 
tion in the engine speed. 

The throttle rod R was moved by the 
governor through the bell-crank lever L. 
The engine speed could be adjusted by the 
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tension spring 7. This arrangement was 
very simple and satisfactory. 
E. Herst. 
England. 


Spray System for Condensing 
Purposes 


Having noted in a late issue an article 
on this subject, I write to inquire if any 
reader has ever used the spraying system 
illustrated, and if so, with what result. 

The water to be cooled is forced by 
the air pump into a central horizontal 
pipe containing transverse slots, from 
which it is ejected upward in thin sheets, 
which in turn break into spray as they 
fall to the pool. A head of 15 feet will 
give a spray about 8 feet high, and the 
water cools both in its upward and down- 
ward paths, thereby gaining considerable 
time for evaporation and radiation. 

Again, as the spray is only formed as 
the water falls, there is less likelihood of 
its driftage and loss, and a large quantity 
can be handled in a small area, and at 
low first cost. Granted that the addition 
of a condenser is not commercially advisa- 
ble in every case, and generally only 
available during the summer, there still 
remain a large number of plants, with 
slow-speed engines, where a vacuum 


Side View 


SPRAY SYSTEM 


would pay large returns on the invest- 
ment, both in coal and purchased water. 
The evaporation is far less than the dif- 
ference in steam consumption between 
condensing and noncondensing, and there 
is a steady gain of pure water to the pool 
from the condensed steam. 
M. Emerson. 
Boston, Mass. 


The Lever Safety Valve versus 
the Pop Valve 


On a recent visit to a boiler room 


located in the basement of a fair-sized 


hotel, the writer noticed that every time 
the safety valve blew, which apparently 
was about every fifteen minutes, the fire- 
man hung his clinker hook, slice bar, or 
other available piece of boiler-room furni- 
ture on the end of the lever until the 
boiler cooled down enough to prevent 
further blowing, when he would remove 
the excess weight and proceed to boost 
the pressure up to the blowing-off point 
again. After learning the weight of the 
slice bar, which was the usual extra ap- 
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cand the same pressure of steam, a pop 
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pendage to the lever in these emergencies, 
it was calculated that the added weight 
raised the blowing-off pressure to 145 
pounds per square inch. The allowable 
pressure, and the pressure at which the 
valve blew under the weight of the ball 
alone at the end of the lever, was 80 
pounds. What the probable consequences 
would be, if the fireman, or one of his 
numerous substitutes on the job, should 
at any time forget to remove the bar and 
continue to fire by the sound of the sim- 
mering safety valve, can only be con- 
jectured. The conditions were cer- 
tainly all present and ripe for another 
“mysterious” boiler explosion. 

The safety valve, as its name suggests, 
is the principal safeguard against dis- 
aster from overpressure, and as such, it 
is by far the most essential adjunct to 
a steam boiler. Long familiarity with this 
very necessary appurtenance, however, if 
it does not really breed contempt, . very 
often engenders a sort of carelessness and 
indifference not at all in keeping with the 
importance of the apparatus. To the 
average boiler fireman, the safety valve is 
not a factor of very great moment in the 
operation of the plant; but to the con- 
fiding citizen who lives, sleeps, or trans- 
acts business in a building located over 
or near high-pressure steam boilers, the 
safety valve is the one assurance he has, 
aside from the skill and. vigilance of the 
engineer and fireman, of remaining whole 
and intact in the event of an overpres- 
sure of steam. 

The attitude of the average boiler at- 
tendant toward the safety valve does not 
make much difference in the case of a 
well designed and correctly proportioned 
spring-loaded valve that has been accu- 
rately adjusted to the pressure by an in- 
spector or other in authority, and then 
locked up to prevent meddlesome inter- 
ference, but it certainly is a matter of 
very grave moment in the case of a lever 
valve with the opportunity afforded for 
malicious or ignorant tampering, not to 
mention the extreme liability of such a 
valve to become stuck and inoperative at 
a critical time. 

Regarding this matter of the valve cor- 
roding and sticking to its seat, it might 
be said that the spring-loaded valve can- 
not be altogether infallible; but even so, 
the chances of the usually well designed 
and properly constructed pop valve, with 
its noncorrosive valve and seat, perform- 
ing in such a manner are very remote. 

The lever safety valve is in common 
use on stationary boilers in localities 
where its use is not restricted by law, 
simply because it is cheaper than the pop 
valve. It costs less to buy a lever valve 
than it does a pop valve, but, leaving out 
of consideration the danger attendant on 
its use, it is likewise far less efficient than 
a pop valve—is, in fact, not within 50 
per cent. a8 efficient. 

With the same area of valve orifice 
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valve will give more than three times 
the area of opening when it lifts for the 
escape of steam, that a lever valve will 
give. Besides, the pop valve is operative 
within a much narrower range of pres- 
sures, will open and close quicker, and 
thereby save the steam that a lever valve 
would waste. 

For the variqus reasons here set forth, 
every lever safety valve ever designed 
for use on a steam boiler should be rele- 
gated to the scrap pile, and a good, sub- 
stantial, spring-loaded, well armored and 
locked-up pop valve should be substituted 
in its place. 

*H. J. Drxon. 

Chicago, II. 


Requisite Pump Pressure 


George H. Anderson, on page 702 of 
the October 27 number, brings out a very 
interesting point relating to valves, 
namely, that the pressure on the top, or 
discharge side, of a valve is the pressure 


lud Lbs. Pressure per Square lunch 


HOW MUCH PRESSURE IS REQUIRED TO 
LIFT VALVE? 


per square inch multiplied by the area of 
the passage, plus the area of the valve 
seat; the pressure on the under, or admis- 
sion, side of a valve is the pressure per 
square inch multiplied by the area of the 
‘passage only. Supposing, therefore, the 
valve seat to be counterbalanced, or with- 
out weight, it would still require a con- 
siderable increase in pressure per square 
inch before it would open, the increase 
being directly proportional to the area of 
the valve seat. 

I must admit that it has never been my 
experience in practical work to notice any 
falling off in pressure the instant a check 
valve or delivery valve has lifted from its 
seat, and I have watched pressure gages 
while a very slow-moving stream of 
water has gradually built up pressure 
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against a.delivery valve and finally ope: 
it and leaked through and I never 
ticed a sign of a backward motion. 
pointer crawled around until the pr. .- 
sure had reached the point where jhe 
counter-resistance was overcome and ° 
water leaked through while the gage 
mained motionless. Of course I was °. 
looking for any decrease in pressure; in 
fact, I never anticipated any. 

I would like to get some opinions as ‘0 
how much pressure per square incl j 
would take on the delivery side to lift ‘jie 
5-pound valve shown in the illustration 
supposing the pressure on the receivin 
side to be 100 pounds per square inc! 

Georce P. PEarci 


Exeter, N. H. 


Durability of Batteries 


In reply to R. Manly Orr’s question a 
to the durability of batteries used for gas- 
engine ignition for different speeds, I 
would say that it depends on the timing 
device. This is usually constructed so as 
to complete the electrical contact for a 
certain proportion of a revolution of the 
engine, and, therefore, a constant propor- 
tion of the time the engine is running’ re- 
gardless of its speed. That is, the bat- 
teries- should last just as long at high 
speed as at low speed.. One igniter com- 
pany claims a consumption of one ampere 
per hour, on closed circuit, for its jump- 
spark system. Other makes of spark coil 
may be different. 

If the timer of the engine makes contact 
for one-eighth of its revolution, or one- 
eighth of a cycle, for either a two- or a 


four-stroke engine, a battery consump- 
tion of % ampere per hour must be ex- 
pected. If dry batteries are used which 
test at 27 amperes, and are run with a fair 
upholding of the voltage to 6 amperes, 21 
ampere-hours are available. At a current 
consumption of % ampere per hour, 168 
running hours of the engine can be 
expected. 

On a small high-speed engine run by 
the writer, the timer has a contact of 
about one-fourth revolution, which, al- 
though it uses the batteries faster, no 
doubt gives better explosions on a weak 
or varying strength mixture, caused hy a 
leaky or unreliable vaporizer. On a re- 
cent run of 1% hours, with new bat- 
teries, a consumption of about ™% ampere 
was noted. In another run just previously, 
the batteries were run from 63%4 to 5% 
amperes in 2™% hours, attended by some 
misfiring. It was also necesary to use 
a very rich mixture on account of the 
weak spark. Therefore, the current con- 
sumption increased as the voltage dropped. 
Good dry batteries are supposed to give 
a fairly constant voltage until run dowt 
to about 6 to 9 amperes capacity. 

M. DwicHr 


New Haven, Conn. 
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Some Iateresting Facts Concerning an Early Steam Engine Indus-  ° 
try and Its Founder, Who Started as Robert Fulton’s Successor 


BY 


Veterans among our American engi- 
necrs can remember the day when New 
York City was a metropolis of steam- 
construction. Especially was it 
eminent in marine work. At the time 
of the war between the States there were 
flourishing several large shops which had 
built up a national reputation. Among 
those that were doing great things then or 
somewhat earlier may be named the 
Allaire Works, West Point Foundry, 
Novelty Iron Works, Speedwell Works 
and the Delamater Iron Works. None of 
these was, at one period, more famous or 
influential than the Allaire Works, which 
dated back from our time about a hun- 
dred years. 


engine 


As a machine shop it was 
an outgrowth of Robert Fulton’s estab- 
lishment. 

James P. Allaire, a descendant of an 
old Huguenot family, was originally en- 
giged in the avocations of a drug store, 
which he relinquished to start a brass 
foundry. It was. situated on Cherry 
street, near Corlears Hook, New York, on 
the extreme east side of the city, not far 
helow the present Williamsburgh bridge. 
The date of his entry upon that business 
is stated in Charles H. Haswell’s “Remi- 
niscences of an Octogenarian” as_ 1813, 

“History of American 
written about half a cen- 
tury ago, gives the year as 1804. Bishop 
is not remarkable for mathematical pre- 
cision and since Mr. Haswell was em- 
ployed by Allaire in very early days, he 
ought to be the better authority. We 
may, however, admit Bishop’s chronology 
in evidence and it is upon him that I de- 
pend chiefly for the account given of 
Allaire’s relations with Fulton and_ his 
subsequent doings. 


while Bishop's 
Manufactures,” 


AND His CONTEMPORARIES 


In 1807, as all men know, Robert Fulton 
demonstrated the practicability of the 
steamboat idea by the famous voyage of 
the “Clermont,” whose engines and _boil- 
ers had been furnished by Boulton & 
Watt. Soon afterward he erected a shop 


on or near Greene street, Jersey City, in a 
lo later marked by Zeno Secor’s 
“Fulton Iron Foundry.” There he built 
engin-s for the “Car of Neptune” and 
vessels. The iron castings were 
supped by Robert McQueen and John 
yi the brass castings by James P. 
Allaire, 

| McQueen, in conjunction with a 
\lr. “turtevant, ran an air furnace at the 
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corner of Barley and Cross streets, New 
York, He is thought to have been the 
first man in America who made the build- 
ing of stationary steam engines a specialty. 

Fulton's exploits became to Allaire the 
inspiration and stimulus by which he grew 
into a great engineer. He gave his heart 
to the improvement and simplification of 
the steam engine and upon his shoulders 
fell the mantle dropped at Fulton’s early 
death. 


ESTABLISHMENT OF THE CHERRY STREET 
MAcHINE SHOP 


When, in 1815, the father of steamboat 
navigation died, Allaire leased his shop 
and tools and took into partnership his 
engineer, Charles Stoutinger. They pro- 
ceeded to construct the engine and boiler 
for the famous “Chancellor Livingston,” 
which occupied about a year of their time 
to complete. With a cylinder of 40 
inches diameter and 4-foot stroke, the boat 
developed a speed of eight miles per hour. 
In a short while Mr. Stoutinger died, 
leaving to his partner a legacy of predic- 
tion that marine engines would be greatly 
simplified and that ships would cross the 
\tlantic within 
time. 


eleven days’ voyaging 
Allaire removed the machinery and 
tools, in 1816, from Jersey City to Cherry 
street, New York. Thereby he definitely 
laid the foundation of the Allaire Works, 
whose annals are a record of achieve 
ment in equipping many of the famous 
vessels of their day. 


PROGRESS OF THE ALLAIRE WorKS 
Among the first work done was to re- 
pair the “Savannah,” whose machinery 
had been elsewhere, and 
which, in 1819, made the first 


across the ocean. 


constructed 
voyage 
Her original cylinder, 
44 inches in diameter with 5-foot stroke, 
was exhibited as a relic at the New York 
World’s Fair of 1853. She is the vessel 
of which is told the hackneyed story that 
on her first trip she brought copies of a 
demonstration that it was impossible for 
any ship to carry coal enough for such a 
voyage. 

Among early built by Mr. 
Allaire were those for the “North Caro- 
lina.” “South Carolina” and “Robert 
Fulton.” Naturally he was considerably 
concerned with the 
North river steamboat service. 

The boilers of these carly boats were 


engines 


equipment of the 


made of copper, since iron was not availa- 
ble in suitable quality and was believed to 
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be lacking in strength for that purpose. 
Wood was burned as fuel and a brilliant 
sight it made for spectators on the shore 
of the Hudson as the steamers paddled 
along at night. 


BuRNING ANTHRACITE 


When anthracite began to come in use 
it met with contemptuous opposition from 
the skeptics, who would not hear of burn- 
ing “black stones.” Two of the first to 
use it for steamboat purposes and other- 
wise were R. L. Stevens and the Rev. 
Eliphalet Nott, president of Union Col- 
lege. James P. Allaire was another 
anthracite pioneer. , By his insistence the 
“Car of Neptune” was laid up and her 
furnace equipped with grate bars adapted 
to stoking with that fuel. The firemen of 
the boat went on strike to vindicate their 
superior knowledge, so Mr. Allaire volun- 
teered to act himself as chief fireman, 
taking along some men from his own 
In 18 hours the steam- 
boat reached Albany, thus achieving a 
triumph only slightly inferior in import- 
ance to the maiden trip of the “Clermont.” 
But a “man convinced against his will is 


shop as assistants. 


of the, same opinion still,” and so it 
proved with the steamboatmen of that 
day, who continued to burn wood for 
some time thereafter. 


Rapm GrowrH or THE Works 

The Allaire Works grew, by the year 
i831, to employ 200 hands. Beside this, 
Mr. Allaire was employing 400 in a fur- 
nace and foundry plant which he main- 
tained among the New Jersey pines. The 
New York shop then turned out in six 
months engines and other heavy iron 
work to the value of $140,000. 

After continuing the business as a per- 
sonal one until 1842, Mr. Allaire turned 
it into an incorporated company, with a 
cash capital of $300,000. For eight years 
he served as president, retiring in 1850. 
He was succeeded by T. F. Secor. Mr. 
Allaire had been a painstaking 
manufacturer, instructing his men to re- 


most 


ject faulty castings and allow no piece of 
machinery to pass muster unless perfect 
of its kind. 

After his retirement the works con- 
tinued to turn out large work and were 
At the 


time of the interstate war they occupied 


one of the most important shops. 


«a teritory of fifty-two 25x100 lots and 
employed about a thousand men, produc- 
output 


ing annually an estimated at 
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$1,000,000. Among their record-breaking 
work was the beam engine for the steam- 
ship “Vanderbilt,” with two cylinders 90 
inches in diameter and 12-foot stroke. 
Another job was a propeller engine with 
100-inch diameter by 4-foot stroke cylin- 
der for the Ericsson monitor “Puritan.” 
They also constructed some stationary 
machines, including a Cornish engine for 
the Cleveland, O., waterworks and pump- 
ing engines for New Orleans. 


ALLAIRE IN THE JERSEY PINES 


The great shop on Cherry street was 
not the only important interest that bore 
the name of Allaire. In the vast and 
lonely pine region of New Jersey he main- 
tained a furnace plant through which his 
memory is today kept greener than by 
reason of the New York establishment. 
The wilderness of South Jersey is today 
a graveyard for the dead bog-iron ore 
industry, whose forges and furnaces, a 
century ago, instilled a now almost in- 
credible amount of prosperity into that 
solitude of nature. About the year 1812 
Mr. Allaire acquired possession of an 
existing ironworks on the Manasquan 
tiver, a few miles back from the coast 
on the northern border of the bog-ore 
region. This plant he enlarged, for fur- 
nace and foundry purposes, expending 
thereupon, it has been asserted, half a 
million dollars. Here was built a thriv- 
ing village, containing the mansion house 
of Mr. Allaire, at which John Roach, the 
shipbuilder, found his bride. With the 
decay of the Jersey iron trade, about the 
middle of the last century, the Allaire 
works ceased operation. The outward 
habitations of industry and life did not 
at once fall to ruins, but year by year have 
sunken into quietude and decay, remain- 
ing to furnish a melancholy commentary 
upon the impermanence of manufacturing 
success. At a comparatively recent date, 
if not at present, the little chapel at the 
village was still kept up, and Henry 
Allaire, son of the great engine builder, 
was still a lonely occupant of the old man- 
sion house. But the very desolation of 
the place has tended in a way to revive 
it. Of late years it has become famous 
as a “deserted village” and is growing to 
be a favorite objective point of sight- 
seers from neighboring resorts on the 
coast. Thus it is evidently being vulgar- 
ized by the picknickers and beer-bottle 
throwers in the same manner as the site 
of Thoreau’s hut by Walden pond at Con- 
cord, Mass., and like all other localities 
of refined appreciation when they become 
a popular fad. 


UnpusB.isHED Notes oF CHARLES H. 
HASWELL 


That patriarch of the engineering pro- 
fession, Charles H. Haswell, who died 
May 12, 1907, in his ninety-eighth year, 
having continued in active business up to 
the time of his death, was, by the aid of 
his memory and memoranda, a link with 
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the remote past quite beyond parallel 
among living men. A few years ago, 
while I was engaged in some research, 
he supplied me with several manuscript 
notes which, so far as I am aware, have 
not hitherto appeared in print. Since they 
relate to James P. Allaire and his engi- 
neering contemporaries this is a proper 
occasion to present them in full: 

“James P. Allaire was originally in a 
drug store and at the period of Robert 
Fulton’s essays he engaged in the foun- 
dry business and soon extended it to 
the manufacture of steam engines, boil- 
ers, etc.” 

“In 1828, William Gibbons, of New 
York, who had the monopoly of steam- 
boat service between New York and New 
Brunswick, lost it by an act of the New 
Jersey Legislature and in withdrawing his 
boats he gave to Captain Vanderbilt the 
steamboat ‘Bellona.’ This was the first 
and only boat the captain owned, and in 
May he contracted with Mr. Allaire for 
the building of the ‘Citizen.’” 

“In March, 1828, Charles H. Haswell, 
subsequently the first chief engineer and the 
first engineer-in-chief in the naval service 
of the United States, entered the employ 
of James P. Allaire. In 1837 he designed 
and built the first steam launch.” 

“William Lighthall was a fireman on 
board the ‘Chief Justice Marshall,’ and 
he and Henry (R.?) Dunham, a journey- 
man silver plater, simultaneously, in 1820, 
entered the fitting shop of James P. 
Allaire at 75 cents per day.” 

“The ‘West Point Foundry Association’ 
was organized in 1816, for the casting of 
cannon and subsequently commenced the 
manufacture of steam engines and _ boil- 
ers in West street, corner of [Beach] 
street, New York.” 

“John Conroy, the well known manu- 
facturer of fishing rods, reels, etc., was 
an expert and ingenious finisher in metals, 
and in about 1830 opened a store in the 
gore on the southeast corner of Fulton 
and Cliff streets.” 

“John Clark, a millwright, designed 
the lining of the air pump of a marine 
steam engine with staves of brass, ex- 
panding them by the repeated blows of a 
button-headed hammer and then boring 
out the cylinder.” 

“Hogg & Delamater commenced busi- 
ness in the open air at the foot of 
Harrison street, North river, and * * * 
removed to the foot of West Fourteenth 
street.” 

Bishop tells us that the works at the 
foot of Thirteenth and Fourteenth streets 
were founded in 1850, the firm of Hogg & 
Delamater having existed since 1842 at 
the Phoenix Foundry, on West street, be- 
tween Hubert and Vestry streets. Mr. 
Hogg retired in 1855 and the business 
was thereafter conducted by Cornelius 
Delamater alone. At these Fourteenth 
street works was constructed the ma- 
chinery of Ericsson’s original “Monitor.” 
They were in existence up to a few years 
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ago as a survivor of the old New Yor: 
engine shops. In fact, the name of th. 
works still remains in the business worl’. 
The West Point Foundry before allude: 
to, is now and has long been located «: 
Coldspring, N. Y. 

The Phoenix Foundry dated back {5 
1835. Previous to 1842, it had been co»- 
cucted by James Cunningham, who w-s 
the first to cut off steam by the detac)- 
ment of an inlet steam valve; this was 2» 
invention of Peter Hogg, his apprentic., 
in 1839. (Bishop.) 

To Mr. Haswell’s manuscript notes may 
be appended three relating to Mr. Allaire 
extracted from his “Reminiscences of an 
Octogenarian :” 

(1816) “James P. Allaire, who had 
commenced business as a brassfounder in 
the year 1813 in the upper part of Cherry 
street, No. 434, had so extended his busi- 
ness under the patronage of Robert Ful- 
ton and the elder Gibbons, that he became 
the leading manufacturer of steam en- 
gines, boilers, etc. The famous name of 
the Allaire Works was to be seen on a 
vast number of engines, especially on 
steamboats, at a time comparatively 
recent.” 

(1824) “In this year, James P. Allaire, 
the proprietor of the largest steam-engine 
manufactory in the United States, located 
on Cherry and Monroe between Walnut 
(Jackson) and Corlears streets, designed 
and constructed the engines of the steam- 
boat ‘Henry Eckford, which were of this 
compound type, being the first of the kind 
built in this country or applied to marine 
purposes in any country; subsequently, 
1825 to 1828, he constructed those of the 
‘Sun,’ ‘Post Boy,’ ‘Commerce,’ ‘Swiftsure’ 
and ‘Pilot Boy.’ It was not until more 
than thirty years after (1860) that the 
English engineers revived this type of 
engine, introducing it in all their steam- 
ers and land engines with the improve- 
ment of a steam receiver intermediate be- 
tween the cylinders, and operating with a 
much higher pressure of steam.” 

(1832) “The writer suggested to his 
former employer, James P. Allaire, the 
steam-engine manufacturer, that, as work 
was light, it would be well to keep all his 
good men and build a tugboat, which he 
might employ profitably if he could not 
sell her. To which he replied: ‘Why, 
Charles, there are three now!’ This was 
considered conclusive; three boats, how 
could they be supported? At the present 
time (1895) there are 592 documented at 
this port, besides an unknown number 
from outside our limits.” 


In comparison, 57.25 pounds of coal or 
63 pounds of coke is equal to about 1000 
cubic feet of natural gas. Producer gas 
made by the partial combustion of coal to 
carbonic oxide is a lean gas composed of 
about 25 per cent. CO and about 60 per: 
cent. of nitrogen. The calorific value '5 
about 150 B.t.u. per cubic foot. 


3 

7 

t 

3 

> 

- 


December 8, 1908. 


Burning Gas under Steam Boilers 


By A. R. Munzer 


We have six 72-inch by 18-foot return- 
tubular boilers, and one 350-horsepower 
water-tube boiler. We have used gas 
more than one year and are well pleased 
with it, as we find it more economical 
and much less trouble than coal. Having 
Roney stokers gave us some concern at 
first, as we did not wish to change the 
furnaces to such an extent that it would 
take too long to get ready to burn coal 
in case the gas failed. 

The furnaces are about half filled with 
old brickbats, leveled off with sand and 
paved with firebrick. A checker wall of 
firebrick is built up to within 6 inches of 
the boiler shell, and about 3 feet from the 
end of the burners. 


Bushing 


FIG. 2. GAS BURNER 


Fiber Block 


Recording Gage 


Spring out of an Old __ 
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The burners were first bricked in air- 
tight, but we could not obtain complete 
combustion, through lack of air, so an 
opening was made under each burner, 
which was a decided improvement. This 
permits air to pass up directly in front of 
the burner and mix with the gas before 
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Lamp 


Water 
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Butterfly Valve 


An 8-inch gas main runs along directly 
in front of the furnaces with a 4-inch con- 
nection to each furnace. The burners are 
made of gas pipe, Fig. 2, and inserted 
through the grate bars into the furnace. 


° o} 
| Waste 


FIG. 3. REGULATOR OF GAS MAIN AND DAMPER 


combustion takes place. We get the best 
results with the dampers in the stacks 
wide open, have no smoke and seldom, if 
ever, clean the flues. The ashpit doors 
were bricked up tight, and the doors in 
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front of the grates removed and a frame 
with tilting doors fitted tightly; when 
these doors are closed the ashpits are 
practically air-tight. Fig. 1 shows the 
arrangements of the burners and tilting 
doors. 

A butterfly valve in the 8-inch gas pipe 


Boiler 
° 


Checkered 
Wall 


between the gas regulator and the boilers 
is controlled, together with the air doors, 
by a regulator. To make the regulator, 
we used part of an old damper regulator, 
which was formerly used in connection 
with dry cells, and connected it up as 
shown in Fig. 3. It does the work, as 
may be seen by the steam chart, Fig. 4. 
As our load is very fluctuating (rolling 
mill), the chart makes a good showing. 


There are now six complete movable 
dams on the upper Ohio river extending 
from Pittsburg below the mouth of the 
Beaver river. They are the first ones in 
operation of the series that has been pro- 
jected. 
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Hard or Soft Condenser Tubes 


Condenser -tube troubles are always 
with the operating engineer, and there 
appears to be no certain remedy. It has 
been brought to our attention that the 
question of “hard” versus “soft” tubes 
may have much to do with the deteriora- 
tion and life of the tube. It is customary 
with the manufacturer to furnish tubes 
which are not “dead soft,” but which 
have had a slight draw after the last 
annealing on account of the difficulty of 
handling, shipping, and installing a dead 
soft tube. Tubes so soft as to deform 
during the process of packing are not 
used to any extent. 

Should we use hard tubes? At first 
sight it would appear that the hargler 
metal would be stronger and would better 
resist corrosion; the softer tube deform- 
ing, and with its open grain being much 
more likely to be acted upon by the chemi- 
cal impurities in the circulating water. 
There are many recorded instances of de- 
terioration of condenser tubes in which 
the tubes are known to be hard, but none 
that we know of where the softer metal 
was used. Perhaps some of our readers 
can suggest the reason. 


Power Plant Output Records 


How many power or lighting systems 
of less than ten thousand kilowatts out- 
put are provided with adequate means for 
keeping reliable records of output and 
the corresponding operating expenses? 
There may be numbers of such stations 
for all we know, but we haven’t seen 
them. A station equipped with a record- 
ing voltmeter, a recording ammeter and 
perhaps a recording watt-hour meter on 
the total-output panel will usually be de- 
void of.a recording wattmeter. Another 
station will contain a recording wattmeter 
and no watt-hour meter, in another the 
recording voltmeter is supreme in_ its 
loneliness, and so on. At the other end 
it is usually as bad; no means for keep- 
ing accurate records of coal and water 
consumption are provided, as a rule. A 
small platform scale and an_ ordinary 
water meter in the city water connection 
are, ordinarily, the equipment proved; 
if water is taken from a_ convenient 
stream or a well on the premises, it 
is pumped to the boilers without meas- 
urement. 

The peculiar feature of all this is that 
the manager or other official responsible 
for the operation of the plant will freely 
admit that an automatic coal-weighing 
machine and the necessary recording in- 
struments 


should have been put in, 
but”—and that is as far as you get. When 
an effort is made to ascertain the average 
operating economy of the outfit, the coal 
company’s bills and some haphazard read- 
ings of switchboard instruments, made at 
uncertain intervals by possibly irre- 
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sponsible youngster, are put forward «. 
the basic data. 

No matter what other instruments 3: 
cr are not provided, every station sho; 
have in regular service reliable means 
measuring and recording the coal fir 
under the boilers, the water fed to the), 
the voltage fluctuations of the electric] 
system, the fluctuations of the power ( 
livered to the distribution system and 
energy in kilowatt-hours delivered to 
However, all of these are valueless » 
less they are intelligently used. A s: 
tion log should be kept on which 
records are inscribed and the arrange- 
ment of the entries should be such as to 
show almost at a glance the relationship 
between cotemporaneous records of coal, 
oil, ete., and of output. Rather trite 
advice, if not actually platitudinous, you 
will say. Perhaps; so is the admonition 


to avoid over-cordial strangers on one’s 
first visit to a metropolis, ignoring which 
costs foolish persons many thousands of 
dollars annually. 


Retire the Lap Seam Boiler 


In the September 8 number of Power 
AND THE ENGINEER there were published 
selections from lists of questions which 
had been asked by inspectors and exami- 
ners in different parts of the country. 


Readers were invited to send in answers 


to these questions; that is, to take 
an “absent-treatment” examination.  Re- 
sponses were numerous, were in the main 
correct, and the poorest received would 
entitle the engineer to “pass.” 

Larger diversity of opinion showed in 
the choice of style of boiler jomt and 
thickness of plate than in anything else. 
some feeling satisfied with the fitness ot 
the double-riveted lap seam, while otliers 
specified the double-strap butt joint with 
four rows of rivets and an efficiency of 
joint of ninety-four per cent. This varicty 
of opinion as to the style of joint and 
pitch and diameter of rivets made a dif 
ference in the thickness of plate selected 
from five-eighths to three-eighths inch. 
The style of joint selected, of course, de- 
termined the thickness of the plate. 

With sheets of the same tensile strength 
one selects a double-riveted lap seam hay- 
ing an efficiency of seventy per cent. 
while another chooses a double-strap butt 
joint having a strength equal to ninety- 
four per cent. of the whole plate. The 
one is forced by the nature of the joint 
taken to use plates one-half inch = thick, 
while the other designs an equally strong 
boiler using plates three-eighths of an 
inch thick. 


Inspectors and others might question 


the judgment of the engineer who woul 
specify the double-riveted lap seam 1 
boiler of any size to be used for one hun 
dred and twenty-five pounds pressu 
but he could not criticize the mathema 
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cal reasoning by which the conclusions 
were reached. 

it is not contended that for a constant 
load the lap seam is unsafe, but with this 
kind of a joint the boiler, being out of 
round, changes shape with each change 
of pressure and the movement is localized 
at the joint, producing the hidden cracks 
which have been the cause of the ex- 
plosion of so many boilers that had been 
recently inspected. It is impossible, with- 
out unmaking it, to determine the condi- 
tion of such a joint that has been in use 
jor some years; but the fact that it is im- 
possible to say whether a joint is safe or 
unsafe makes it imperative that it be 
called unsafe. This has been recognized 
in the Commonwealth of Massachusetts, 
where the lap-seam boiler has been practi- 
cally legislated out of existence—an ex- 
ample of common sense and care for 
public safety that should be immediately 
followed by other States, even if no fur- 
ther legislation along this line is contem- 
plated. 


Unintentional Improvements 


In details good engineering, like good 
marksmanship, is often the result of chance 
rather than premeditation. It is, how- 
ever, rare that such occurrences become 
known, as it is human nature for the one 
to whom the credit is given to look wise 
and refrain from divulging the true state 
of affairs. The following is an actual 
occurrence of this kind which happened 
to a manufacturer of boilers: 

A patron, who was located at a dis- 
tance of twelve hundred miles, had pur- 
chased at a previous date several return- 
tubular boilers. He had .ordered these 
from the manufacturer’s catalog of 
standard boilers, which were arranged 
with fronts of suitable hights for burn- 
ing coal. It happened that slabs were 
used for fuel in this plant, but as the 
purchaser had never seen a setting ar- 


ranged for this kind of fuel, he imagined. 


that the setting was all that could be de- 
sired. The boilers and attachments were 
of the best and the purchaser was so 
thoroughly pleased that when an increase 
in load demanded additional boiler capa- 
city a repeat order was sent to the manu- 
facturer for two more boilers. 

Some time previously another patron 
of the same manufacturer had ordered 
some special fronts, arranged so the boil- 
ers would set very much higher above the 
grates than usual, and with a double tier 
of firing doors. For some reason two of 
these special fronts were left on the 
manutfacturer’s hands, and they were 
placed in the yard in the hope that some 
day a purchaser could be found. As the 
manufacturer daily passed by the fronts 
to and from the office, he made mental 
caleulation as to the amount he was losing 
on the investment. 
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When the order came in for the two 
new boilers, regular fronts were got out 
as before, and while waiting for the com- 
pletion of the boilers so that one ship- 
ment could be made, they were placed in 
the yard beside the special high fronts. 
In due time the boilers were completed 
and through mistake the special high 
fronts were shipped with them instead 
of the ones intended for the job. This 
mistake was not discovered until about a 
week later, when the manufacturer hap- 
pened to miss his old friends, and imme- 
diately inquired who had purchased the 
monstrosities, when investigation proved 
that they had been shipped with the order. 

After visions of a wrathful purchaser 
had passed before his mind, and the ten- 
sion had been somewhat relieved by 
roundly “calling down” everyone who had 
a hand in the mistake, the manufacturer 
began to compose a reply to the hot let- 
ter which was expected from the pur- 
chaser in every mail. For some reason 
no such letter came, and it was thought 
that possibly the boilers had not been set 
up at once, but the manufacturer was 
loath to stir up a hornet’s nest, so he 
waited patiently and at the end of about 
six weeks his patience was rewarded. He 
received a letter with the sawmill post- 
mark and, opening it with a heavy heart, 
he was dumbfounded to extract an order, 
reading: “Send four more fronts exactly 
like the last.” 

Accompanying this order was a long 
letter complimenting the manufacturer on 
the wonderful benefits derived from the 
improved design, which proved so desira- 
ble that it was decided to reset the four 
old boilers at once. Did he tell the 
purchaser that these fronts were shipped 
through mistake ? 


Storage Batteries for Small Sized 
Lighting Plants 


Unsteady lights and momentarily ab- 
normal peak loads, which are a common 
occurrence in isolated electric plants, un- 
less a storage battery is included in the 
installation, are the “abomination” of the 
engineer. Unsteady lights are most ob- 
jectionable to the consumer, also, and 
while the engineér is generally blamed 
for allowing a condition to exist to bring 
about such a fault, in reality he is not to 
blame at all, although he may be justly 
blamed for poor valve fittings, fluctuating 
steam pressure, or faulty apparatus, even 
though the machinery in the plant is in 
first-class condition. 


In office buildings with electric-elevator 
equipment this trouble is more manifest 
than elsewhere, unless the generators are 
assisted in their work by a storage battery. 
The starting of the various elevators, 
singly or simultaneously, produces a 
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momentary overload on the engine and 
generators, causing them to slow down 
for an instant, resulting in a drop in volt- 
age and consequent dimming of the light. 
It is true the engine immediately recovers 
its normal speed, but the interruption has 
been enough to cause a flicker of the 
light.. This occurrence each time an ele- 
vator is started becomes very annoying. 
A suitable storage-battery installation has 
been found to work accurately under such 
conditions and to eliminate the undesira- 
ble flickering. There is nothing to pre- 
vent the adoption of storage batteries in 
electric plants affected tn this manner, as 
such systems may be installed to meet all 
demands, providing the necessary space 
and capital are at command. 

With a suitable battery to take the peak 
loads, the lights are always steady, the 
engines are exempt from sudden shock 
and the entire equipment is made more 
satisfactory. Naturally, storage batteries 
cannot be set up and left to shift for 
themselves; they require attention. But 
this does not necessarily mean that an 
expert must be employed to attend to 
them, as there is no reason why the aver- 
age engineer cannot become competent to 
care for and operate them in a very short 
time. 

Most electrical plants situated in office 
buildings operate day and night. The 
number of men employed will be the 
same, and while-a smaller unit may be 
operating during the night run, the oper- 
ating expenses will not be much less than 
during the day. It is therefore easily seen 
that the engine on the night load can be 
utilized in charging the batteries ready 
for the heavy day load. As the engine is 
usually operating at an underload, and 
therefore operating uneconomically, the 
additional load in charging the battery is 
often a partial gain, as the engine is then 
operating with a load more conducive to 
economy. 

Another feature in favor of storage- 
battery systems in small office buildings 
is the fact that the engine can be oper- 
ated during the day and used to furnish 
the necessary lighting, besides charging 
the batteries which may be used during 
the night. This permits shutting down 
the engine after the majority of tenants 
have gone at night and the loads switched 
onto the battery system, which eliminates 
the expense of a night fireman and engi- 
neer, besides the cost of fuel and supplies. 

A storage-battery system can be in- 
stalled at any time, there being no special 
requirements insofar as it and its genera- 
tor are concerned, as it is only necessary 
to make the proper connections to the 
switchboard. This idea has been applied 
in thousands of plants, and as the first 
cost is not excessive and skilled attend- 
ants are not necessary, there is no excuse 
for a continuation of the nuisance of 
flickering lights due to fluctuating eleva- 
tor loads. 
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Power Plant Machinery and Appliances 


Devices 


No Manufacturers’ Cuts or Write-ups Used 


Ridgway Side Crank Engine 


In order to be in a position to furnish 
an engine of either the center- or side- 
crank type, the Ridgway Dynamo and 
Engine Company, Ridgway, Penn., has de- 
signed a new side-crank engine, described 
and illustrated herewith. 

The bed, as shown in Figs. 1 and 2, is 
. of heavy design throughout, with the 
metal distributed so as to bring the heavi- 
est sections in line with the greatest 
strains. The main part of the bed is of 
a box section, having bored guides of 
large diameter. 

At the cylinder end of the bed is a re- 
movable partition provided with sectional 
packing around the piston rod. This pre- 
vents oil from being thrown against the 
end of the cylinder. Between the cylinder 
and the partition is a well in which the 
drip from the stuffing box is caught. The 
water is removed by a separator and the 
oil flows back to the crank pit. 

The crank disk is covered with an oil- 
tight guard of light sheet steel, hinged at 
the top so it may be turned back over the 
bed, giving access to the connecting rod 
and crank pin. See Fig. 1. 

The main bearing on all sizes is of the 
quarter-box type. The shells are lined 


MUST BE 


NEW OR 


The crosshead body is of cast steel, and 
substantial. The shoes, which are faced 
with babbitt, are of the cylindrical type. 
The upper shoe is bolted solidly to the 
body, while the lower shoe is adjustable. 


INTERESTING 


shells being lined with babbitt, peened 
and bored. 

The valve of this engine is of the fiat, 
balanced type. It moves between the seat 
and a heavy pressure plate which re- 


FIG. I. 


SHOWING FRAME AND OIL-GUARD CONSTRUCTION 


FIG. 2. VALVE-GEAR SIDE 


with genuine babbitt, and are inter- 
changeable in engines of the same size. 
The connecting rod is forged from 


open-hearth steel and designed with a 
minimum factor of safety of fifteen. Both 
ends are adjusted by the wedge-and-bolt 
method. 


Because of the large size of the crank 
pin and the shaft at the crank fit, the 
crank pin is cast solid with the disk. 

The outboard-bearing pedestal is built 
on liberal lines and niade broad at the 
base to insure stiffness. The bearing is 
of the self-oiling, self-alining type, the 


FIG. 3. THE GOVERNOR 


lieves it of all pressure, holding it against 
the seat. In the pressure plate are cored 
ports corresponding to those in the valve 
seat and connecting through side open- 
ings with the main ports, thus making a 
double-ported valve. The pressure plate 
is held in place by lugs on the edges and 
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a spring on the back. In case of water 
being carried into the cylinder, both valve 
and pressure plate lift from the seat and 
allow the water to pass into the exhaust. 

The piston is a single, hollow casting, 
strongly braced by ribs and made as light 
as is consistent with strength. It is 
packed with cast-iron snap rings of espe- 
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to the inertia bar. A bypass with an ad- 
justable opening allows the oil to circu- 
late from one side of the piston to the 
other. 

Two standard methods of lubricating 
this engine are provided: the “splash 
system,” in which the crank pit is filled 
with oil, which the disk throws in an 


AMERICAN OUTSIDE SPRING INDICA1OKR 


cial design. The rod and piston are 
joined by a force taper fit, supplemented 
by a jam nut. The rod screws into the 
crosshead with a long, fine thread and is 
prevented from turning by a jam _ nut. 
This jam nut is further held by a set 
screw in the crosshead body. 

The governor is shown in Fig. 3. It 
consists of a long inertia bar, having 
weights at each end, and is pivoted at the 
center on a roller bearing. To the hub 
of this bearing is clamped the eccentric, 
which is keyed in place and is also held 
by set screws. The eccentric and eccen- 
tric strap, being split, may be removed 
without disturbing the governor or the 
valve setting. A heavy coil spring is 
secured to the middle of one end of the 
bar. Opposite the spring is an oil dash- 
Pot, consisting of a cylinder with a loose- 
fitting piston and a connecting rod bolted 


almost steady stream over the crosshead 
and guides, and the gravity system, in 
which all oil from the bearings flows to 
the crank pit, from which it is piped to a 
filter and then passes to a pump chamber, 
where it is pumped to a large tank on 
top of the bed. From this tank the oil 
flows through piping to each _ bearing. 
Sight-feed valves are placed in each pipe 
near the tank so the supply may be shut 
off or regulated. 

This engine is built in the simple, tan- 
dem- and cross-compound types. In the 
compound types the low-pressure valve 
is of the balanced type, although slightly 
modified from the one previously de- 
scribed. On tandem engines both valves 
are driven by the governor, the low-pres- 
sure directly and the high-pressure by 
means of a tail rod on the low-pressure 
valve. On cross-compound engines the 
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high-pressure valve is driven by the gov- 
ernor and the low-pressure by an eccen- 
tric on the main shaft; otherwise the 
valve gears are identical. 

Simple and tandem-compound engines 
from 50 to 800 horsepower and cross- 
compound up to 1500 horsepower are 
manufactured. 


The American Improved Indicator 


Another outside spring indicator is 
manufactured by the American Steam 
Gauge and Manufacturing Company, 208 
Camden street, Boston, Mass. The illus- 
tration shows its construction, and also 
that the spring is not in contact with the 
steam. 

The spring remains cool and can be 
changed without removing the piston or 
allowing the indicator to cool. It is in 
line with the piston, and is supported by 
two standards connected at the top by a 
cross bar, having a screw for attaching 
the upper end of the spring. The lower 
end is connected to the top of the piston. 
The piston rod and connections are made 
hollow and as light as possible to pre- 
vent error from the inertia of the mov- 
ing parts. 

To remove the spring, unscrew the 
nurled nut at the top until the end of the 
spring is released, and turn the spring 
until it is free from the base. To pre- 
vent the piston from turning while re- 
moving the spring, insert a steel pin, fur- 
nished with the indicator, in holes in the 
spring base. This instrument is furnished 
for gas- or steam-engine practice, and 
can also be furnished with an_ electric 
attachment for taking cards from two or 
more indicators simultaneously. 


Mound Improved Tools 


The illustration herewith represents a 
set of 20 tools for the use of engineers, 


Mou nd 
Improve Tools 


SET OF TWENTY TOOLS 


electricians, machinists and millwrights, 
recently put on the market by the Mound 
Tool and Scraper Company, of St. Louis, 
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Mo. The tools are conveniently arranged 
in a finished oak case and each tool is 
highly polished. The set comprises two 
cape chisels, three cold chisels, one dia- 
mond-point chisel, one round-nose cape 
chisel, one half-cape chisel, one sheet- 
metal chisel, one scribe, one bent groov- 
ing chisel, one oil-groove scraping tool, 
one square punch, two rivet punches, one 
nail set, one prick punch, one center 
punch, one drift and one round-point flat 
chisel. 


Flinn Differential Steam Trap 


The Flinn differential steam trap is de- 
signed to drain the water of condensa- 
tion from steam pipes and coils, engine 
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cylinders, receivers, jackets and separa- 
tors, steam kettles, etc. It has neither 
float nor bucket. It is claimed the trap 
will handle water at any temperature, and 
without re-adjustment it works equally 
well at any pressure below its maximum. 
It has but three moving parts, the valve, 
the spring and the diaphragm. The 
spring, which is adjusted by an outside 
lever, serves to keep the valve off its seat, 
and by means of the lever the valve may 
be held open for emptying the trap or for 
blowing it out. 

The trap consists principally of two 
castings of cast iron, two pipes, a bronze 
valve, a diaphragm of phosphor bronze 
and a coated steel spring. A gage glass 
shows the hight of the water in the trap. 

When in operation, the water of con- 
densation entering at 4 (see illustration) 
flows down the curved surface of the re- 
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ceiving chamber C, fills the lower cham 
ber Y, the pipe X and the chamber C +. 
the level of the top of the pipe E. Thi 
column of water acting on the unde 
side of the diaphragm forces the valve | 

to its seat against the counter pressure - 

the spring S. Any additional water th, 
enters the trap overflows the chamber | 
into the pipe E, filling the chamber F ; 
and pipe E to a point about midway «/ 
its hight, where the effect of the column 
of water in the pipe X is balanced. 

The pressure on each side of the dis 
phragm is then equal, the shorter colunin 
of water in pipe E, aided by the spring, 
balancing the pressure created by the lon- 
ger column of water in pipe X. Farther 
increase in the hight of the water in pipe 
E causes-a depression of the diaphragm, 
which in turn opens the valve V, thus 
allowing water to escape from the cham- 
ber F F until the column of water has fal- 
len to a level a little below the middle of 
the pipe E, at which time the valve again 
closes. 

This action is repeated at intervals, ac 
cording to the quantity of water coming 
into the trap. The valve acts every time 
the water rises above the water seal and 
every time it falls below it. As long as 
the water enters in sufficient quantity, the 
valve remains wide open; it is either shut 
tightly or stands full open to reduce to a 
minimum the wear due to wire-drawing 
action. 

This trap is manufactured by Richard 
J. Flinn, West Roxbury, Mass. 


Coal is bought by the ton, dirt included. 
It is the custom. The custom is absurd. 
It is not based on common sense. It can- 
not last. It is gradually being supplanted 
by the common-sense plan of basing the 
price on the coal’s available steam-rais- 
ing value. Already in all large power sta- 
tions the coal is purchased on the basis 
of its steam-making power and nothing 
else. The smaller plants get what is left. 

The large plants see to it that they 
get what they pay for and pay only for 
what they get, and the coalyards simply 
dump the leavings on the other fellow. 
They will continue to do so just as long 
as he lets them, but not a moment longer. 

The coal delivered to your works is 
constantly varying in heat value. No two 
mines are alike; no two loads are alike, 
unless in the single matter of their being 
always black. In fact, it is the common- 
est of common things for coal to vary 25 
to 50 per cent. in steaming efficiency, and 
this becomes more so every day, as thie 
larger plants deliberately pick (because 
that is just what it amounts to) the best 
coal from the yards and mines. 

It is therefore a serious question how 
long are you going to allow this to con- 
tinue in your boiler room, and what steps 
are you going to take to correct the im- 
position, because imposition it is of the 
very baldest kind. 
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. 
ouestions are not answered unless they are 
of scneral interest and are accompanied by 


th name and address of the inquirer. 


ddcantage of Two Eccentrics 

\\hat advantage is gained by having 
two eccentrics on a condensing engine, or 
ou the low-pressure side of a compound- 
condensing engine? 

W. R. 

By using two eccentrics the steam and 
exhaust valves may be separately, 
allowing a longer range of cutoff for the 
steam valves and an earlier opening of 
the exhaust valves, so the benefit from 
the condenser may be obtained as quickly 
as possible. 


Changing Centigrade Degrees to Fahren- 
heit 

A certain guarantee specifies that the 
temperature rise in the armature of a 
generator shall not exceed a given num- 
ber of degrees Centigrade. Now, how 
shall I translate degrees Centigrade into 
degrees Fahrenheit ? 

F. B. 

On the Centigrade thermometer scale 
the space between the freezing and the 
boiling point is cut into 100 divisions, 
while on the Fahrenheit scale there are 
180 divisions. Therefore, a Centigrade 
degree is equal to 180/100, or 9/5 Fahren- 
heit degrees. But zero on the Centigrade 
scale is marked at the freezing point, 
while on the Fahrenheit scale it is 32 de- 
grees below the freezing point. To con- 
vert Centigrade readings into Fahrenheit 
readings multiply the reading on the scale 
by 9 and divide by 5, then add 32. For 
instance, 44 degrees Centigrade would be 


44X9 
To convert 


42 = £162. 


Fahrenheit degrees into 
Centigrade, the reverse process is fol- 
lowed, subtract 32, then multiply by 5 and 
divide by 9. 

Taking the same example and reversing 
the operation, we will have 


ITI.2 — 32 
9 
Safe Load on Girder 
Will you please explain how to calcu- 
late the safe working load on a girder and 


supporting column, as per the accompany- 
ing sketch? 


x5 = 4 


J. N. 

Let Il’ equal the safe load at the cen- 
ter of the girder and JZ, the moment of 
resistance in inch-pounds. Then 

Wx .. 32 
= mM, 
4 

is calculated as follows: The 
area ot the two 3x3x3-inch angles form- 
Ing the flanges of the girder is 4.22 square 


inches; the net area of the bottom flange 
equal 


The M, 
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4.22 — 0.61 = 3.61 


square inches (0.61 square inch being the 
area of two holes for 34-inch rivets). 
Assuming that one-sixth of the web plate 
serves as the flange, 


X 36 X = 2.25 
square inches, and the total flange area is 


5.86 square inches. 
The effective depth of the girder is 


inches, which equals the distance between 
the center of gravity of the flange angles. 

It is good practice to allow a working 
stress, in the flanges of steel-plate gir- 
ders, of 14,000 pounds per square inch. 
Therefore, 


M,= 5.86 34.22 X 14,000 = 2,807,409 
inch-pounds, and 
W X 20 X 12, 
4 
where JI’ equals 46,790 pounds, or ap- 


= 2,807,400, 
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GIRDER AND SUPPORTING COLUMNS 


proximately 23.4 tons, which is the safe 
load at the center of the girder, without 
excessive bending. 

The maximum shear on the girder, 
from this load, equals % IV = 23,400 
pounds. The shear on the web per square 
inch equals 


23,400 23,400 
36 13.5 — 1733 


pounds per square inch, which is very 
safe, as it is good practice to allow 10,000 
pounds per square inch on plate-girder 
webs provided with stiffeners. 

The load on each column also equals 
23,400 pounds. The area of each column 
is 14.42 square inches, and the least radius 
of gyration of the column equals approxi- 
mately 2 inches; then 


2 


It is good practice to allow a stress of 
12,000 pounds per square inch on steel 
columns where the ratio of the unsup- 
ported length to the least radius of gyra- 
tion does not exceed 90. Therefore, the 
safe load on the column equals 
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14.42 X 12,000 = 173,040 


pounds, which is more than seven times 
the load on the girder. Therefore, the 
safe load at the center of the girder is 
that found by the first calculation and 
equals 23.4 tons. 


Book Reviews 


AMERICAN MACHINIST HANDBOOK AND 
Dictionary OF SHop Terms. By Fred 
H. Colvin and Frank A. Stanley. 
Hill Publishing Company, 505 Pearl 
street, New York. 
gilt edges; 511 
Price, $3. 


Flexible covers, 
pages, 4x7 inches. 


This is a reference book of machine- 
shop and drawing-room data, methods 
and definitions. There are many hand- 
books, but this is the first in which the 
data required by the purely mechanical 
man have been assembled. While it is in 
the main intended for the machinist, there 
is much material which will interest the 
steam engineer and power-plant man, as, 
for example, the sections treating of pipe 
and pipe threads, gearing, nut and _ bolt 
tables, keys and keyseats, belts and shaft- 
ing, etc. A feature of the book is a dic- 
tionary of shop terms, which will not only 
be of assistance to the beginner, but will 
tend to a uniform nomenclature of the 
subject. 


Tue Borrer. By Stephen Christie. The 
Christie Publishing Company, Chi- 
cago, Hl. Cloth; 264 pages, 6x9 
inches; illustrated. Price, $2.50. 

The writer of this book has been a 
boiler maker, both journeyman and mas- 
ter, and a boiler inspector, and has got 
together in this volume the rules, formu- 
las, tables, data, ete., which have proved 
useful to him in those capacities. He 
makes no claim to originality and much 
of it will be found in other forms, but he 
has presented it in a way which will be 
attractive to the man of limited mathe- 
matical abilities, working all the examples 
out in ordinary arithmetic. The author 
has imbibed a healthy regard for his voca- 
tion. “Boiler designing,” he says, “is a 
science and much depends upon the ac- 
curacy of details.” “Boiler construction 
can be classed as one of the highest 
among crafts.” The subject of Material 
is disposed of in the first 17 pages. The 
second chapter, upon the Selection of the 
Boiler, treats of heating surface per horse- 
power, engine horsepower, mensuration of 
plain services and of solids, tables of 
areas, decimals of feet and inches, horse- 
power measurement, properties of steam, 
engine notes and thermometry. Succeed- 
ing chapters follow more closely the lines 
indicated by their titles and treat of 
oiler Construction, Braces and Rein- 
forcing, excerpts from the Government 
Rules, Lap Joints, Butt Joints, Safe 
Working Pressure, Tests and Inspections, 
and Miscellaneous. 
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Tension on Bolts Due to Screw- 
ing Up 


By F. FiscHER 


The question is very often asked: To 
what extent is a bolt strained when tight- 
cning up a joint in pipework, cylinders, 
ete? In practice, the strain put on a bolt 
by a workman varies greatly, as no two 
men will often exert the same force at 
the end of a wrench. If this force were 
known the strain could be figured out 
quite accurately in each case. Professor 
Unwin, in his “Elements of Machine De- 
sign,” gives the following equation, which 
takes into account the screw thread and 
nut friction for triangular threads, where 
the flange is spot faced or finished on the 
back to insure a smooth surface for the 
nut to turn on: 


aT, (1) 
where 
W = Pull in pounds exerted on the end 
of the wrench by the workman, 
L=Length in inches from center of 
bolt to point of applied force, 
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and by substituting 40 pounds for IV, and 
16 d for L, the equation becomes, 


_ 40X 16d 
o17d ° 
and by cancelling d, 
o xX 16 
= 3765 


0.17 


pounds, which equals the tension in any 
size of bolt due to screwing up. This is 
given as a fair- average. 

Now in the case of a leaky joint, where 
a joint made up by a gasket leaks under 
pressure, a man will not usually hesitate 
to put a piece of pipe over the end of the 
wrench, as shown in the illustration, to 
increase the leverage, and he is very apt 
also to exert a greater force at the end 
of it than 40 pounds, this force being ap- 
plied, say, at I/;. This makes equation 
(1) read as follows: 


bs = 0.17 d (3) 
or 
(4) 
where 


| | 
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TENSION ON BOLT DEPENDENT ON LEVERAGE OF WRENCH 


d=Diameter of bolt outside’ of 
threads, 

T = Tension in bolt in pounds due to 
screwing up. 


Then IV’ L equals the twisting moment 
in inch-pounds, which resisted by 
0.17 dT. The second term of the equa- 
tion 0.17 d 7 was derived from experi- 
ment on different-sized bolts, and an aver- 
age taken to suit all practical purposes, as 
follows: 

Average moment to overcome thread 
friction equals 0.084 dT. 

Average moment to overcome friction 

f nut on its bearing (the part of the 
flange the nut bears on is assumed to be 
spot faced, or finished) equals 0.087 dT. 

Then 0.084 d T ++ 0.087 d T equals 0.17 
dT, which equals the average total 
moment to overcome friction tight- 
ening up the bolt. 

Referring to Fig. 1, Mr. Unwin assumes 
the average pull of a workman to be 40 
pounds applied at Il’, and the length L, as 
usually made for spanner wrenches, equals 
sixteen times the bolt diameter. Then by 
transposing in equation (1), we get 


P= (2) 


Pull exerted by workman in 
pounds, 

L1= Length in inches from the center 
of the bolt to the point of force 
applied on wrench, 

d=Diameter of bolt over threads, 

T = Tension on bolt, in pounds, due 
to screwing up. 


Assume the following case of a leaky 
joint where the fitter slips a piece of pipe 
over the end of his spanner wrench, mak- 
ing the distance 1, equal to 40 inches. 
Take the diameter of the bolt to be 1% 
inches, and say that a pull at Il’; of 60 
pounds is exerted. Then by substituting 
these values in equation (4), 


60 X 40 


ous 


pounds. 

A careful workman will know from 
his experience just about how much force 
to safely apply to the wrench, when tight- 
ening up bolts, but it is a good point in 
designing never to use a bolt under %4 
inch in diameter for rough work, if. it 
can be helped, for bolts ‘smaller than this 
are very easily crippled in tightening up. 
Not knowing who is going to pull on 
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the end of the wrench, but little more | 
known now than before regarding t); 
amount of strain put on a bolt in screy 
ing up, for it would seem that T can 
assumed to equal almost anything wit! 
reason. 


A Novel View of Thermodynami:s 


Dr. Charles P. Steinmetz has just 
cluded a series of interesting lectures 
fore the Schenectady section of } 
American Institute of Electrical Ene: 
neers, on “Thermodynamics.” In the {i 
lecture, Dr. Steinmetz described how 
heat phenomena can be explained by 
suming heat energy to be that of irregular 
molecular motion, and presented an inter 
esting hypothesis to the effect that th 
molecular motion in solids is elliptical up 
to the boiling point, when it becomes 
parabolic; when the substance is reduced 
by heat to a gaseous condition, the mol: 
cular motion becomes hyperbolic. 

From the law of gravitation and the 
foregoing hypothesis, and by the aid of 
much mathematical travail, the doctor 
reached the accepted formulas 


and 
pv" = Constant, 


which constitute the fundamental equa 
tions of the thermodynamics of gases. 
The first equation, he explained in the 
second lecture, dces not apply unless the 
molecular orbits are strongly hyperbolic 

that is, the medium is strictly gaseous. 
From the relations, derived mathematic- 
ally, between the molecular, intramolecu- 
lar, “position” and external energies, the 
lecturer deduced a rather unwieldy three 


term expression for the equivalent of p 7 


for dry steam, and then pointed out that 
except for the single purpose of comput- 
ing the temperature of steam from the 
pressure and volume, the formula was not 
necessary, a much more manageable one 
being 


bo == Constant. 


For the value of ¢ he gave 1.064; the 
pressure fo is that at which the steam 
reaches saturation when following the 
adiabatic curve. 

The remainder of the second lectur 
followed along the lines of Dr. Stein 
metz’ paper read before the Americar 
Society of Mechanical Engineers and a) 
stracted in Power AND THe ENGINEER for 
March 17, 1908. This lecture also dealt 
with the characteristics of superheated 
steam passing through a turbine and wit! 
the proportions of expansion nozzles ! 
such turbines based on the behavior 
the steam. The final lecture was devoted 
to the application to the steam turbine of 
the equations derived in the preceding 
lectures. This is not susceptible of being 
abstracted or explained except matlic 
matically. 
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The most interesting feature of the lec- 
tures was Dr. Steinmetz’ fundamental 
assumptions as to heat energy, which are 
so heterodox as to provoke speculation on 
the possibility of their having been de- 
veloped by “figuring backward” and the 
lively exercise of imagination. 


Location and Care of Fusible 
Plugs 


By E. T. Binns 


Among safety devices for steam boil- 
ers the fusible plug is far from being the 
important. Like all other ad- 
junets of its class it is only to be depended 
care. It 
examined fre- 


least 


reasonable 

and 
quently, as the filling may become covered 
If allowed to remain in the 
boiler any great length of time the com- 
position of the alloy is likely to change, 
nd the plug will become unreliable. The 
United States inspection law requires at 
one fusible plug in every marine 
boiler, with the exception of water-tube 
boilers, the plug to be made af a bronze 
casting filled with Banca tin from end to 
end. | maintain that too much emphasis 
cannot be placed upon the importance of 
the care of fusible plugs, believing that 
many failures would have 
been chronicled had more care been given 
The attendant may be 
addicted to carelessness, having often had 
low water with no apparent bad results, 
but let the plug blow out and the whole 
force will know about it; for the boiler 
must of necessity be cooled to replace the 
plug. 


upon when given 
| 


should be removed 


with scale. 


boiler never 


to this feature. 


Instances are not rare of plugs being 
filled with solid metal, or replaced with a 
solid gas plug to prevent the bother at- 
indant upon the blowing out of the alloy. 
\n interesting circumstance in this con- 
tection happened several years ago. The 
hoiler was that of a traction engine. We 
had occasion to go down a steep hill. The 
ire box was at the rear end and the fusi- 
ble plug in the crown sheet over the fur- 
nace. The run up with the 
hope of keeping all parts of the heating 
surface submerged. Upon a trial of the 
ill, it was found necessary to work some 
‘team against the piston and the water 
me over into the cylinder of the engine. 


water was 


. we proceeded a short distance 
the water in the front end of 
he hoiler, when, true to its purpose, fhe 
tlug blew out and we had to draw the 

and the boiler sufficiently to 


cool 


‘new the plug temporarily with solid 


Ne. Steam was got up and the engine 
Ss tu around and backed down the 
ull. This kept the water over the crown 


“eet without carrying it high enough to 
to the cylinder. 
location for the fusible plug 


OVer 


The be =f 
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in a return-tubular stationary boiler is in 
the rear head, 2 or 3 inches above the top 
row of tubes. In internally-tired boilers 
a plug which extends a couple of inches 
above the crown sheet is all right, as the 
melting out of the plug may prove a tem- 
porary stimulus to the fire, particularly 
where the emission from the boiler to the 
fire box is mostly steam, not very great 
in amount. The increased draft may have 
a tendency to brighten the fire and inten- 
sify the heat. If the attendant has warn- 
ing, however, before the plates are en- 
tirely uncovered, he may deaden his fire 
before any injury is done. 

The writer has always believed it good 
practice, upon taking charge of old boil- 
ers, to examine the fusible plugs to see if 
they really were what they pretended to 
be. The filling in the plugs should be 
changed at least once every six months. 
Usually, however, the price is so incon- 
siderable that a quantity already fitted 
may be kept on hand. A liberal supply 


BOILER OF TRACTION ENGINE 


of graphite should be used 
threads before screwing them into the 
plate. Oil should not be used, as this is 


likely to become carburized. 


upon the 


No. 14’s Annual Ball 


The annual ball of the National Asso- 
ciation of Stationary Engineers, under the 
auspices of No. 14, of Roxbury, Mass., 
was held in Paul Revere hall, Mechanics’ 
building, Wednesday 
November 25. The large attendance and 
the good time enjoyed by all present 
speaks well for the fitness of the com- 
mittee chosen to conduct the affair. Many 


Soston, evening, 


State and national officers were present. 


November 28, F. L. 
Johnson delivered a lecture on condensers 


Saturday evening, 


and air pumps to the engineers of New 
Bedford, Mass. The was illus- 
trated by lantern slides and the black- 
board was also used. 


lecture 


Past National President P. H. Hogan 
spoke to the National Association of 
Stationary Engineers and their friends in 
Fall River, Mass., on the subject of feed- 
water treatment, on Saturday 
November 25. 


evening, 
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Curing an Oil Pump Trouble 


By F. L. Jounson 


The chief was passing through the en 
gine room one day when his attention 
was called to a little matter that needed 
the machinist. Not tind 
ing the machinist in the shop, he hunted 


until he found him in another depart 


services of a 


ment packing the piston of an oil pump 
with the usual form of tuck packing. In 
quiry elicited the information that two 
weeks was the average life of this style 
of packing when used in the cylinder of 


an oil pump. This installation was in 
duplicate and the chief said to the 
machinist : 

“When you have that pump in good 
running order disconnect the other and 
take it over to the machine shop. This 
is the third time within a month, when | 
have wanted you, that | have been told 


that you were at work on the oil pumps 
I think it about time to fix these pumps so 
that they will not need tixing every few 
days.” 

The pump was taken to the shop, the 
regulation piston taken off the rod, and a 
solid cast-iron piston with four narrow 
spring piston rods substituted. Sundry 
other little changes were made, such as 
changing the taper fit of the pistons to a 
straight one, permitting of easy removal 
when occasion required. The pump was 
put in first-class working order and re 
turned to its place in the oil line. Its 
mate was attended to in the same man 
ner within a very few days. 

“There,” said the chief, when the sec 
ond pump was being put into service, “I 
do not think you will be bothered with 
having to pack either of those pump pis 
tons for years.” 

He was right. Tor seven years those 
pumps worked alternate twenty 
four hours a day, and never needed the 
They are still 
running and to all appearances another 
not 


weeks, 
attention of a mechanic. 


seven years of service will impair 


their usefulness. 


An Enjoyable “Smoker” 


A “smoker” entertainment was held by 
Seth Boyden Association No. 7, N. A. 
S. E., of Newark, N. J., on Wednesday 
evening, November 25. There 
larger number present than was expected, 
although the hall 

the committee 
everybody 


was a 


and was somewhat 
succeeded in 
happy. During the 


made by W. J 


crowded, 
making 
evening speeches were 
Reynolds, national vice-president of the 
N. A. S. E.; J. J. Calahan, John Foote. 
of the McLeod-Henry and 
others. The entertainers were Frank 
Martin and William Murray, of Jenkins 
Brothers; John Walker and Jack Armour. 
This association, though small at present, 


Company, 


is rapidly increasing in membership. 
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Modern Science Club 


Tuesday, November 24, C. J. Simeon 
delivered a lecture before the Modern 
Science Club, of Brooklyn, on “Automatic 
Scales in Modern Industries.” The lec- 
turer spoke of the difficulty of educating 
the public to accept automatic machine 
weighing in place of the usual personally 
conducted operation. This opposition was 
first met and overcome in England, where 
the Avery scale was first introduced. In 
all large commercial enterprises where the 
weight of material enters in any form, 
automatic weighing is universal. 

That part of the lecture most interest- 
jing to the operating engineer was the 
description and illustrations of the ap- 
paratus as used in the boiler rooms for 
recording the weights and delivering the 
«coal to separate boilers. This is prefera- 
bly an overhead arrangement with a fixed 
scale for each boiler or scales running on 
overhead tracks from points of supply to 
individual boilers. 

Another type was a scale truck running 
either on a track or the floor. The first 
‘type is made to weigh a fixed quantity 
wach time, while with the second the 
amount weighed will be whatever is put 
on the truck whether it be much or little. 


Aw 


A Shinn and Installation 


On October 28 an accident occufred in 
the municipal lighting plant of Frankfort, 
Ind., by which the engine and generator 
being operated there were wrecked, neces- 
sitating the immediate installation of a 
new unit. On the following morning, in 
response to a telegram, a sales engineer 
attached to the Chicago office of Allis- 
Chalmers Company was on the ground 
and had submitted proposal for a steam 
turbine and generator of 500 kilowatts 


capacity to operate at 3600 revolutions per 


minute atd deliver two-phase 60-cycle 
current at a terminal pressure of 2300 
volts. The contract for this unit, which 
was signed at a late hour that same day, 
specified shipment of the unit within six 
days from such hour, and the contract 
wes at once taken to the West Allis 
works of the Allis-Chalmers Company, near 
Milwaukee, being delivered there at 2:30 
p.m. on October 30. For the steam end 
of this unit a turbine then nearly complete 
in the shop was selected, and the finishing 
work upon it rushed. There was, how- 
ever, no turbo-generator available de- 
signed for the frequency, phase and volt- 
age required; hence one had to be en- 
tirely wound. Notwithstanding this fact, 
however, the generating unit complete in 
every detail was shipped by express at IT 
o'clock, November 3, in a special auto- 
mobile car, and arrived in Frankfort at 3 
o'clock the following morning. Four days 
Yater the unit had been completely in- 


POWER AND THE ENGINEER. 


stalled and connected to its auxiliaries. 
During that day the generator coils were 
baked out, as is necessary to be done in 
all cases before a machine can be started, 
and on the following morning, November 
8, the unit was in regular operation and 
carrying the station load, precisely thir- 
teen days from the time the original en- 
gine had been wrecked. 


Business Items 


The Wagner & Wilson Mill Company, of Mon- 
roe, Wash., has given an order to the Minneapolis 
Steel and Machinery Company for one 18x36” 
Twin City Corliss engine for the new sawmill 
now being built at Monroe. 


The Henry Steam Flue Cleaner Company, 
Ashland, Wis., has received a letter from J. H. 
Beach, secretary and treasurer of the Iowa 
Steam Laundry, of Ottumwa, Iowa, in which 
he says: ‘‘The cleaner is doing fine work.” 


Grant W. Spear, for many years connected 
with the Dearborn Drug and Chemical Works, 
and for the past seven years one of the vice- 
presidents, in charge of offices from Pittsburg to 
Denver, with headquarters in Chicago, has 
recently been transferred to New York as Vice- 
president and manager, with headquarters at 299 
Broadway. 


Barbour & Starr, Toledo, Ohio, in writing 
to the Buckeye Boiler Skimmer Company, 
said: “Since installing the Buckeye auto- 
matic boiler skimmers we find all impurities 
are removed from water in boilers, preventing 
formation of scale, foaming and saving cost 
of repairs, fuel and time and expense of 
cleaning.” 


The Walter L. Flower Steam Specialty Com- 
pany, St. Louis, Mo., reports some recent good 
orders and a general improvement in business. 
The company has just shipped six oil filters to 
the Vacuum Oil Company for use in Kobe and 
Yokohama, Japan; two to the Valveoline Oil 
Company, Los Angeles, Cal., and two to the 
New York Life Insurance Company for its build- 
ings in St. Paul and Kansas City. 


The Liberty Compound Company, manu- 
facturers of marine and_ stationary boiler 
compounds, has been reorganized,, and is 
conducting its business on a more extensive 
seale than ever before. The company is 
doing all kinds of analytical work and mak- 
ing a specialty of the treatment of boiler 
feed waters. Arthur J. Arwine, who is well 
known in New York engineering circles is 
at the head of the company, whose main 
oflices are at 90 West street, New York. 


Another large textile mill is being equipped 
with electric drive by the engineers of the 
Crocker-Wheeler Company, manufacturer of 
electrical machinery, of Ampere, N. J. A 
complete electric power plant, including 
motors, transformers and switehboards, has 
just been shipped by that company to the 
Windham Manufacturing Company. of Wil- 
limantic, Conn. The equipment consists of 
nine 550-volt squirrel-cage induction motors 
aggregating about 500 horsepower, which will 
be used to drive the machinery in the mill. 
The generating equipment consists of two 
600 revolutions-per-min- 
ute generators. The current will be generated 
at 600 volts, 60 eyeles, 3-phase, and will be 
transformed to 110 volts for lighting. The 
motors are all arrankted for ceiling suspen- 
sion. The transformers for the lighting 
system and the switchboard were also fur- 
nished by the Crocker-Wheeler Company. 
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New Equipment 


The Yolande Coal and Coke Compa: y, Bir. 
mingham, Ala., is preparing plans for 
struction of a power plant. 


IX. B. Hill, Alvin, Texas, has been grentedg 
franchise by the city council to erect anq op- 
erate an electric-light ptant. 


The Town Board, Mulberry, Ind., is gajj 
to have under consideration the question 9: 
constructing an electric-light plant. 

_ The city of Newport, Ky., has voted £100,000 
bonds for improvements to water works. W. L 
Glazier, superintendent water works. 

The Monett (Mo.) Electric Light, Power and 
Ice Company will establish a day service, Which 
will involve an expenditure of about $7,000 

The Clarksville (Ga.) Railway Company has 
been incorporated to establish an electric street 
Tailway system. E. S. Hunnicutt and tobt. 
MeMillan, incorporators. 


The Pittsburg (Penn.) Manufacturers’ Power 
Company is being formed by Frank J Kleber, 
W. J. Stewart and Albert Martin for the purpose 
of building and operating a power plant. 


The Panhandle Electric Company, New 
Cumberland, W. Va., has been organized with 
a capital of $50,000. A. S. Cooper. of New 
Cumberland, is one of the incorporators, 

The city of New Albany, Miss., has issued 
$10,000 bonds, proceeds to be used ito pur- 
chase additional equipment for the municipal 
electric-light plant. G. S. Mitchell, clerk. 

The citizens of Seneca, S. C., have voted 
to issue $25,000 bonds for the construction 
of an electric-light plant and water works. 
Dr. -W. F. Austin is chairman public works. 


The Washington Water Power (Company, 
Seattle, Wash., contemplates improvements 
to cost about $16,000,000, at the rate of $2,000,000 
a year. The capital stock of the company has 
been increased. 


The Russellville (Ark.) Light and Water Com. 
pany, which is a reorganization of the Russell- 
ville Ozark Mountain Light and Traction Com- 
pany, proposes to construct a $100,000 light 
and water plant. 


The Lewisburg (Tenn.) Light and Power 
Company will purchase the municipal elec 
tric-light plant and will make improvements, 
including the installation of an_ ice-making 
and cold-storage plant. 


The La Crosse (Wis.) Water Power and 
Electric Company is being formed to erect 
a water-power plant, at a cost of about $25), 
000. William Neumeister and N. Ilaskell 
Withee are interested. 

The Evansville (Ind.) Gas and Electric 
Light Company is planning improvements 
which involve an expenditure of about 
$400,000. These include the installation of 
a new turbo generator set. 

The Isthmian Canal Commission, Washing 
ton, D. C., will receive bids up to 10:50 al. 
December 14 for two water-tube boilers, sur 
face condenser, generator and engine, gaskets. 
ete., as per circular No. 481. 


Bids will be received by the Isthmian Canal 
Commission, Washington, D. C., up to 10:3! 
a.m. December 21 for seven marine boiler. 
pipe fittings, valves, cocks, steam gages, gas 
glasses, etc., as per Circular No. 482. 

Bids will be received until 4 p.m. Decembet 
16 by the board of managers, Agnew State 
Hospital, Agnew, Cal., for boiler room equi 
ment, engines, generators, switchboard, et 
Sellon & Hemmings, San Francisco, s{ute 
tects. 

Lake 
aa 


The Fresno, Hanford and summit 
Interurban Railway Company will 
electric railway from Fresno to [fantore 
Main power station will be at Kingsburg 
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Are the Steam Gauges 


NOT 


The Next Time You Are in the Market 


TRY 


|THE 


They carry Absolute Guar- 
antee, backed Sixty Years’ 
Reputation for Square Dealing 


AMERICAN STEAM GAUGE & VALVE MFG. CO., 


208-220 CAMDEN STREET, BOSTON, MASS. 


NEW YORK: 26 CORTLANDT ST. ATLANTA: 835 EQUITABLE BLDG. CHICAGO: 7-9 So. JEFFERSON ST. 
Pittsburg. San Francisco, Monadnock Bidg. 
Montreal, 444 St. James Street. Los Angeles, 213 So. Los Angeles Street. 


When ordering Gauges, Valves, Indicators and kindred appliances for governing, indicating, measuring, recording and controlling 
steam, air, gas, oil, ammonia and all other pressures, be sure to specify those manufactured by us. 
Your interests can best be served by the protection they afford. 
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with substations at Malaga and Laton, L. A. The Crocker-Wheeler 
N. J. Bulletin No. 


Nares, Fresno, Cal., president. 


An appropriation of $200,006 has been SWitchboard panels. 


made for improving the plant of the Lack- 


awanna Valley Electric Light 


Company, at Scranton, Penn., which was re- 


POWER AND THE ENGINEER. 


December 8, 1958 


Company, Ampere, SITUATION six 
years’ power plant experience by technica! 
106. Direct-current graduate; 28 years old. Address “A. J 


Illustrated, 20 pages, Powrr. 

7%x10 inches. Bulletin No. 107. Direct-cur- CHIEF E ee a having 20 years 
and Power rent lighting and power generators. TIllus- perience with modern engines, boiler 
trated, 16 pages, 74%4x10 inches. Bulletin No. 


eX 
and 


give references and good economy. Box 6], 


cently acquired by the American Gas and 108. Engine type alternating-current gen- Power. 


Electrie Company. G. N. Tidd 


is general erators. Illustrated, 12 pages, 74x10 inches. 


SALESMAN to sell anything in the « 


ngin 

manager Bulletin No. 109. Generating sets. Illus- ecering line. Twenty-eight years’ experionee: 
ange trated, 4 pages, 714x10 inches fourteen on the lakes as chief engineer, and 
The United Utilities Company, Barbours » pages, fourteen in stationary plants. Well ac. 
ville, W. Va., has been organized for the pur- The Geo. F. Blake Manufacturing Company, in and 

pose of building and operating a combined 115 Broadway, New York. sulletin No. B- 2 imet 


electric, water, ice, telephone and steam-heat- 815. Blake boiler feed and tank pumps. _ Il 
ing plant. The following equipment is lustrated, 20 pages, 6x9 inches. Bulletin No. chanic of 
volt direct- B-817. Blake vertical 


wanted: One 25-kilowatt, 225- 


Chicago. Credentials on application. 

POSITION WANTED—The master’ me 
a large factory, who has brought 
high-speed engines. several labor-saving devices for present 


employers, wishes to secure a position atfor 
current generating set, one 50-gallon per min- — Illustrated, 4 pages, 6x9 inches. Bulletin No. E at —— 


ute turbine pump (vertical preferred) direct K-818. Knowles mine sinking pumps. Illus- posted 
220 volts. trated, 8 pages, 6x9 
This pump to operate against a head of about) K-S14. Knowles boiler 
300 feet through about 1500 feet 
pipe. Two 50-horsepower boilers 


connected to a vertical motor of 


preferred) to operate at 125 


of 3-inch Illustrated, 20 pages, 
(vertical No. K-818. Knowles single horizontal piston 
pounds. pumps. 
three-panel switchboard for two 225-volt gen- 


inches. Bulletin No. factory machinery, millwrighting and 
feed and tank pumps. 
6x9 inches. Bulletin 


ing broader scope for similar work. Well 
on steam, electric. air and genera 


con- 
struction work. Box 69, Power. 


Miscellaneous 


erators to operate in parallel on six 50-am 


pere light and power circuits. 


One two-ton 
ice plant complete, delivered and erected, and 


operated for not less than a week by the con- 


tractor. In addition there will 


also be re 


for 25 cents per line. 


quired a lot of pipe, fittings, valves, heaters. @ line. 


traps, ete. L. L. Dowthat is manager. 


New Catalogs 


Pratt & Whitney Company, Hartford, Conn. 


Help Wanted 


Advertisements under this head are inserted PATENTS 
About sir words make states 


SALESMEN WANTED to sell a high-grade larker, Ex-examiner, U. S. Patent 
steam specialty. Must 


Advertisements under this head are in 
serted for 25 cents per line. About sir woyily 
make a line. 

WANTED-—Set of books furnished by [. ¢. 
S. with stationary engineers course. Address 
Box 186, Bound Brook, N. J. 
secured promptly in the United 
and foreign countries. Pamphlet of 
instructions sent free upon request. ©. 


Otliee, 
be competent. Ad- McGill Bldg., Washington, D. C 


dress P. O. Box 467, Altoona, Va. 


AN ENGINEER in 


best rocking grate for 
Martin Grate Co., 281 Dearborn St., Chicago. 


each town to sell the 
steam boilers. Write 


For Sale 


WANTED—Thoroughly competent steam 


specialty salesman; one 


grade goods. Address 
WANTED—Corliss 


Catalog. Milling machines, die sinkers, pro- Water works service. 


filers. Illustrated, 40 pages, 9x12 inches. 
The Henry Steam Flue Cleaner Company, 


Ashland, Wis. Catalog. Henry 


every detail of same. 


steam flue on the North Vacific 


chanical draftsman. 
Illustrated, S pages, 3144x5™% inches. 


IIarbison-Walker Refractories 


Pittsburg, Penn. Booklet. ‘What 
Lime Kiln Costs?’ Ulustrated, 18 pages, 6x8, 


inches. 


Are Your 


mutator truing device. Illustrated, 32 pages, Mass. two 72”x18’ high pressure tubular. boilers i 
AGENTS WANTED for the United States, 


414%4x7 inches. 


eaciolaas Boiler Economy Company, North 


log. Copes boiler feed regulator. 
32 pages, 6x9 inches. 


Victor R. Browning & Co., Cleveland, Ohio 


Bulletin No. 2. Overhead electric 


traveling Situations Wanted 


cranes. Illustrated, 8 pages, 6x9 inches. Bul- 


letin No. 3. Type A Armington Hoist. 


lustrated, 4 pages, 6x9 inches. 


serted for 25 cents per line. About sir words two 
make a line. 


pay expected. Box 68, Powrr. 
WANTED—By prominent engineering house Queen Acme portable testing set with 
coast, a practical me leather case; perfect condition: S50. rR 

One acquainted with Hughes, 228 Majestic Bldg., Denver, Colo. 
power plant design preferred. Splendid open- 
Company, ing for one who is in earnest. Address, giving 
full particulars to 
wanted, etc. Box 65, Power. 
AGENTS to sell one of the best known and 150 TIORSE-POWER 
widely advertised grates on the 

market. Exclusive territory grante any: Face »de 

Jordan Brothers, Incorporated, 74 Beekman ory granted to any 24-in. face. F. W. Iredell, 11 
street, New York. Catalog. Jordan com- Perfection Grate Co., Box 1081, Springfield, 


Canada, Mexico, Cuba, South America. Large 
continental sheet packing manufacturers wish 
American building, Philadelphia, Penn. Cata- appoint representatives for their famous A 
Illustrated, J0imting sheet. Firms interested in the above gine. Wheel 32”x14’. Used seven years. Also 

ustrated, proposition please address “Europe,” Power. 


Advertisements under 


that can sell high- Advertisements under this head are in 


Co,” Power. serted for 25 cents per line. About six words 
engine designer for line. 
Must be familiar with 


FOR SALE—30 ILD. suetion gas producer. 
State experience and Now in daily operation; in use eight months. 
Termaat & Monahan Co., Oskosh, Wis. 


FOR SALE t-connected engine and 

generator. 100 kw.; direct current: good as 

qualifications, salary new. Address Monarch Machine Works, Al- 
toona, Pa. 

] tandem compound 

Corliss engine, in good order; 16-ft. wheel: 

Broadway. 

Liberal commission. New York. 

FOR SALE—20x48 Wheelock engine and 


good condition cheap. Address “Engineer,” 
sox 2, Station A, Cincinnati, Ohio. 
FOR SALE —20"x42” improved Greene en- 


24”x48" improved Greene engine. Wheel 
42”"x16’. Used eight years. Both engines in 
first class shape. Can be seen running. The 
Capewell Horse Nail Co., Hartford, Conn. 

19x20 Chuse automatic engine, direct con- 
nected to two 100 kw. Bullock, 125 volt, dc 
generators. 4x13x14 Erie vertical 
this head are in-  eross-compound engine, direct connected to 
25 kw. General Electric 125 volt, dc 
generators. S. H. Supply Co., Denver, Colo. 


Alphabetical Index to Advertisers 
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Dixon Crucible Co., Jos........ 82] Griscom-Spencer Co..... . 100) 
Du Bois Iron Works........... 101 : 

Eclipse. Feed Water Heater & Pipe Bent, 
urifier Co... ...... 101) Harrison Safety Boiler Works. 
Edge Moor Iron Co............ 106 Hawk Eye Compound Co. . si 
Epping- -C arpenter Co. stn eens 102 Heine Safety Boiler Co. . 105 
Erie Mfg. and Supply Co....... 99] Henry Steam Flue Cleaner Co $2 
Packing Co........ 65 Hershey Machine and Fdry. 
Hill Publishing Co........ 
106 61, 69, 80, Ss, 96 
Fisher Governor Co............ 102] Hoffman, Geo. W. 108 
*Fitchburg Steam Engine Co... ..112]| Homestead Valve Mfg. Co. ‘0 
Foos Gas Engine Co........... 107 | Hoppes Mfg. Co......... pint 
Fort Wayne Electric Works... .!!0]| Houchin-Aiken Co. ..... 


Foster Enginesring Co. 73{ Houghton & Co., E. F.. ov 
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COCHRANE SEPARATORS 


WHERE TO USE AN OIL SEPARATOR 


The value of exhaust steam depends on getting the oil out of it. 
Iixhaust steam purified of oil is just as good for heating, drying, 
exhaust steam turbines or absorption ice machines, as is live steam 
at the same temperature, and the exhaust steam contains trom 8o 
to 90% as much heat as was originally put into the live steam. 

Oil is a detriment, even in the most simple and ordinary uses of 
exhaust steam. Take steam radiators for instance. If you allow 
oil to enter them, it will in time so coat the inner surfaces as to 
reduce greatly their heat transmitting efficiency; not only that, 
but the oil will then come through in the condensed water or returns, 
and you will have to throw the returns away, although otherwise, 
they would be unequaled for boiler feeding. 

Again, when exhaust steam is sent into a closed heater, the 
oil accumulates on the pipes, and, with oil on one side and scale on 
the other, the heater in time becomes practically useless. The sathe 
thing applies to drying rolls or calendars, drying coils, hot blast 
heaters, etc. 


In the case of exhaust turbines, you want a separator not only to take out the oil, 
but also to remove the water and moisture, since water is highly destructive to turbine 
blades. Besides, if you allow the oil to reach the condenser, it will injure the efliciency 
of the latter and prevent obtaining the high vacuum indispens- 
able to high turbine efficiency, besides spoiling the condensation 


as boiler feed. 


With an absorption ice machine, you want the oil out so that 
you can afterwards use the condensed steam for ice-making. 

There is no question, therefore, but that oil should always 
be removed thoroughly from exhaust steam, but, you say, what 
separator will do it? Our answer is, Cochrane Oil Separators 
are now satisfactorily protecting over 8,000,000 H.P. of boilers 
from oil and we guarantee them to deliver exhaust steam so 
thoroughly purified from grease or cylinder oil that water 
heated by actual 
suitable for boiler feeding, and for use in dye-houses, laundries 
and ice plants and for other purposes, and that this steam 
when condensed will be equally suitable for similar uses. 

We would be pleased to help you on any exhaust steam 
problem that you may have. 


HARRISON 


CLEARFIELD STS., 


contact with this steam will be entirely 


SAFETY BOILER WORKS, 


PHILADELPHIA, PA. 
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Muvette Co., Paul 7 


International! Correspond- 


Jefferson Union 78 
Johns-Manville Co., H. W...... 69 
gonnson Co., 71 
105 
Kewanee Boller Co............ 106 
Keystone Lubricating Co..... 3-115 
Tammert Mann. 76 
Leavitt Machine Co............ 77 
Lippincott Steam Specialty & 

61 
Lunkenheimer 75 
McClave-Brooks 94 
MeCrea & Co., James. 
MeGowan Co.. dno. H.......... 102 
McLeod & Henry Co........... 93 
Martin Grate Co.......... 
Mason Regulator Co........... 73 
Mayville Specialty Mfg. Co..... 95 
Mercer Rubber Co......... 
Minneapolis Steel and Machinery 

Morrin Climax Boiler Co....... 106 


Mound Tool and Scraper Co.... 


Murphy Iron Works........... 95 
National India Rubber Co...... 73 
National Pipe Bending Co...... 98 
National Tube Co... 77 
92 


a York Belting and Packing 


Ltd 7 
Northern Electrical Mfg. Co... .109 


91 
77 
One Impector Co... 85 
Ol Wer Supply Co. 104 
Patterson & Co., Frank L...... 100 
Peerless Rubber Mfg. Co....... 67 


Penberthy Injector Co......... 
Pennsylvania Flexible Metallic 
a Lubricator and Mfg. 
Phoenix Iron Works Co........ 109 
Co., Wim. B... 2 


Pittsburg Gage & De 82 
Valve an Fitting. 
Pittsburg Valve, Foundry and 
Construction 74 
85 
73 
Power Speciality Co. 104 
Providence Engr. Works.......109 


Quaker City Rubber Co 


Randle Machinery Co....... 
Reeves Pulley Co........... 
Reliance Gauge Column Co. . 


Restein Co., Clement........... 


Rhoads & Sons, J. E........ 
Riverside Engine Co........ 
Robb-Mumford Boiler Co... . 
Robertson & Sons, Jas. L.... 
Robins New Conveyor Co... 


Saginaw Mig. Co........... 
Salamander Grate Bar Co... 
Sawyer Belting Co.......... 


Dynamo and Engine 


Schaeffer & Budenberg Mfg. Co.. 90 


Schieren Co., Chas. A....... 
Schuchardt & Schutte....... 
Schutte & Koerting Co...... 


Shepherd Engineering Co... . 


Shultz Belting Co. ee 
Simplex Engineering Co..... 
Sirocco Engineering Co...... 
Skinner Engine Co.......... 
Smooth-On Mfg. Co 


— ark Foundty and Machine 


Standard Gauge Mfg. Co. 

Starrett Co., 
Steel Mill Pac 
Stephenson Mfg. Co......... 
Stewart Heater Co.......... 
Strong, Carlisle & Hammond 
Struthers-Wells Co......... 
Sturtevant Co., B. F........ 


Co. 74 
10 


PAG! 
Pipe Threading Machine 
Triumph Blectric Co........... 10s 
Triumph Ice Machine Co....... 108 
Underwood & Co., H. B........ 116 
Union Steam Pump Co......... 102 
U.S. Mineral Wool Co......... 73 
Vogt Machine Co., Henry....... 104 
Warren Steam Pump Co........ 101 
Watson & McDaniel Co........ 86 


Watson-Stillman Co........... 90 
Webster & Co., Warren........ 59 
Westinghouse Machine Co 
Wetherill & Co., Robert........ 111 


Wheeler Condenser & Co. .101 
Whitlock Coil Pipe Co......... 99 


Wiederholdt C Co... . 95 
Wilkinson Mfg. (¢ 
Williams & Co., i. H 

W —_ Foundry and Machine 


Wing Mfg. Co., L.J........... 95 
Wisconsin Engine 
Worthington, Henry R......... 100 
Yale & Towne Mfg. Co......... 97 


Classified Index to 


Articles Advertised 


Air Compressors 


Dram Steam Pump Co., Holyoke, 
ass. 


satin Co., John H., Cincinnati, 
oO. 


Steel & Mach’y Co., 
Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 

Union Steam Pump Co., Battle 
Creek, Mich. 

Westinghouse Traction Brake Co., 
Pittsburg, Pa 

Wisconsin Engine Co., Corliss, Wis. 

York Mfg. Co., York, Pa. 


Alarms, Water 


Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O 


Alcohol Distillery Apparatus 


Continental Natural Gas Alcohol Co., 
Wheeling, W. Va. 


Arch, Back 
Chamber 


McLeod & Henry Co., Troy, N. Y. 
Mayville Specialty Mfg. Co, May- 
ville, Wis. 


Combustion 


Arch, Boiler 
McLeod & Henry Co., Troy, N. Y. 


Arch, Boiler Door 

Mayville Specialty Mfg. Co., May- 
ville, Wis 

McLeod & Henry Co., Troy, N. Y. 

Asbestos Goods 


Carey Co., 


Johns- Manville Co., New 


ork. 
Resivin Co., Clement, Philadelphia, 
a. 
Bars, Cylinder Boring 
Underwood & Co., H. B., Phila., Pa. 


Batteries, Storage 


Westinghouse Machine Co., Pitts- 


burg, 
Belt Fasteners 
Bristol Company, Waterbury, Conn. 


Belting, Leather 


Diamond Rubber Co., Akron, Ohio. 

Y Belting & Packing» Co., New 
‘York. 


Belting, Leather —Continued. 
Peerless Rubber Mfg. Co., New 


ork. 

Quaker City Rubber Co., Phila- 
delphia, Pa. 

Reeves Pulley Co., Columbus, Ind. 

— Co., Clement, Philadelphia, 

a. 

Rhoads & Sons, J. E., Phila., Pa. 

Robins New Conveyor Co., New 
York. 

Sawyer Belting Co., New York. 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Benders, Hydraulic 


Watson-Stillman Co., New York. 


Bending, Pipe 


Harrisburg Pipe & Pipe Bending 
Co., Harrisburg, Pa. 

National Bending Co., 
Haven, C 

Pittsburgh Gane & Supply Co., Pitts- 
burgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn. 


New 


Bends, Pipe 


Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn. 


Blocks, Chain 
Yale & Towne Mfg. Co., New York. 


Blowers 


Beggs & Co., James, New York 

De Laval Steam Turbine Co., Tren- 
ton, N. J. 

Green Fuel Economizer Co., Mat- 
teawan, N. 

McClave-Brooks Co., Scranton, Pa. 

Ohio Blower Co., Cleveland, O. 

Sirocco Engineering Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Wing Mfg. Co., L. J.. New York. 
Blowers, Furnace 
McClave-Brooks Co., Scranton, Pa. 
Boilers 
Babcock & Wilcox Co., New York. 
Beggs & Co., James, New York. 
——, Moor Iron Co., Edge Moor, 
Del. 
Griffith & Wedge Co., Zanesville, O. 
— Safety Boiler Co., St. Louis, 
Mo. 


Keeler & Co., E., Williamsport, Pa. 
Kewanee Boiler Co., Kewanee, Ill. 


Boilers—Continucd. 

Morrin Climax Boiler Co., 
lyn, N. Y. 

Oil Well Supply Co., Oswego, 


Brook- 


Parker Boiler Co., Philadelphia, Pa. 
Phoenix Iron Works Co., Meadville, 


a. 

Robb-Mumford Boiler Co., 
Framingham, Mass. 

Rust Boiler Co., 

Struthers-Wells Co., Warren, 

Vilter Mfg. Co., Milwaukee, 

Machinery Co., 
ville, 


Henry, 
W rill Co 


., Robert, C 


South 


Pittsburg, Pa. 


Pa. 


Wis. 


Louis- 


hester, 


Wickes Boiler Co., Saginaw, Mich. 


Boilers, Second Hand 


Wickes Boiler Co., Saginaw, Mich. 


Books 


American School 
ence, Chicago, IIl. 


of Correspond- 


Hill Publishing Co., New York. 
International Text Book Co., Scran- 


ton, Pa. 
System Co., Chicago, 


‘'Boosters 
Dynamo & Engine Co., 


Ridgway 
Ridgway, Pa. 


Brick, Fire 
C-O-Two Furnace Co., 


Syracuse, 


N: 
McLeod & Henry Co., Troy, N. Y. 


Building Materials, Fire- 
proof 
Carey Co., Philip, Cincinnati, O. 


Johns-Manville Co., H. W., 


York. 


New 


Castings, Brass and Iron 


Homestead Valve Mfg. Co., 
burg, Pa 


Pitts- 


McClave-Brooks Co., Scranton, Pa. 


Ohio Brass Co., Mansfield, oO. 
Pittsburgh 
Pittsburgh, Pa. 
Castings, General 
Neemes Bros., Troy, N. Y. 


Castings, Malleable 


Gage and Supply Co., 


Jeffrey Mfg. Co., Columbus, O. 


Cement, Asbestos 


Johns-Manville Co., H. W., 
York. 

N. Y. Belting & Packing Co., 
York. 


Cement, Boiler 


ere Mfg. Co., Jersey 


New 


New 


City, 


Chimneys 


Wiederholdt Construction Co., 
cago, Il 


Chi- 


Chimneys, Reinforced Con- 
crete 

Wiederholdt Construction Co., Chi- 
cago, il 


Clamp, Steam Joint 
McCrea & Co., James, Chicago, II. 


Clamp, Pipe 


McCrea & Co., James, Chicago, Il. 
Simplex Engineering Co., Philadel- 
phia, Pa. 


Cleaners, Mechanical 
Lagonda Mfg. Co., Springfield, Ohio. 
Cleaners, Tube 


mes Boiler Skimmer Co., Toledo, 
iio. 
Chesterton Co., A. W., Boston, Mass. 
Garlock Packing Co., Palmy 
General Specialty Co., Buftalo, N. Y. 
Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
McCrea & Co., James, Chicago, Ill. 
Pierce Co., Wm. B., Buffalo, N. Y. 
Robertson & Sons, Jas. L., New 
York. 
Stewart Heater Co., Buffalo, N. Y. 


Cleaners, Steam Flue 


Henry Steam Flue Cleaner Co., Ash- 
land, Wis. 

Cleaners, Turbine’ Boiler 
Tube. 


Lagonda Mfg. Co., Springfield, Ohio. 

Clocks 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Standard Gauge Mie. Co., Foxboro, 
Mass. 


Clutches, Friction 


Reeves Pulley Co., Columbus, Ind. 
“— Fdry. & Mach. Co, Akron, 
iio. 


Cocks, Air 


Williams Valve Co., D. T., Cincinnati, 
Ohio. 


Cocks, Blow-Off 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Cocks, Gage 
American Steam Gauge & Valve 
Mfg. Co., Boston, Ma 


Huvette Co., P. B., * Philadelphia, 
re. 
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HE actual-contact method 


of transmitting heat involved in 
the open heater is ideal, says an 
authority on feed water heating 
in a recent article. ‘‘The degree 
of perfection which the open 
heater has attained has elim- 
inated formerly objectionable feat- 
ures, and has enabled open heaters 
to make records which cannot be 
approached with closed heaters.’’ 


The Webster 
Feed Water Heater 
And Purifier 


together with the Webster Oil 
Separator is by far the most effi- 
cient open type heater ever designed. 
It sends the purified water, added 
to by clean exhaust condensation 
into the boiler at the highest pos- 
sible temperature, using only 
enough exhaust steam to obtain the 
desired heat. It is not a thorough- 
fare, exhaust-wasting heater. 


Where the water supply is par- 
ticularly bad the Webster Chemical 
Purifier gets perfect results. 


Write for Heater Booklet 12-F; 
Separator Booklet 12-S; Chemical 
Purifier Booklet 12-C. 


WARREN WEBSTER & COMPANY 


CAMDEN, NEW JERSEY 


Webster Feed Water 
Heater 
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Cocks, Gage—Continued. 
Ohio Brass Co., Mansfield, Ohio. 
Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 
Reliance Gauge Column Co., Cleve- 
land, O 


Cocks, Steam 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Coils, Pipe 


Fairbanks Co., New York. 
National Pipe Bending Co., New 
Haven, Conn. 


Compound, Boiler 


Binghamton Boiler Compound Co., 
Binghamton, 

Bird-Archer Co., New York. 

~~ Boiler Skimmer Co., Toledo, 
Ohio. 

Coralline Drug & Chemical Co., New 
York. 

Dearborn Drug & Chemical Co., 
Chicago, Ill. 

Hawk-Eye Compound Co., Chicago, 


Johns-Manville Co., H. W., New 
“ork. 
Lagonda Mfg. Co., Springfield, Ohio. 
Compound, Lubricating 


Cook's Sons, Adam, New York. 
Co., E. F., Philadelphia, 
a. 


Condensers 

Alberger Condenser Co., New York 

Son, Win., Chicago, 

_— Steam Pump Co., Holyoke, 

ass. 

Epping-Carpenter Co., Pittsburg, Pa. 

Minneapolis Steel & Mach'y Co., 
Minneapolis, Minn. 

Schutte & Woerting Co., Philadel- 
phia, Pa. 

Stewart Heater Co., Buffalo, N. Y. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Wheeler Condenser and Engineer- 
ing New York. 


Consumers, Smoke 

Climax Smoke Preventer Co., Bos- 
ton, Mass. 

Controllers, Electric 

General Electric Co., Schenectady, 

Westinghouse Electric and Mfg. 
Co., Pittsburg, Pa 

Controllers, Feed Water 

American Boiler Economy  Co., 
Philadelphia, Pa. 

Cooling Apparatus, Air 

De La Vergne Machine Co., New 
Pork. 

‘Triumph Ice Machine Co., Cinein- 
nati, Ohio. 

Cooling Plants 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Cooling Towers 

Alberger Condenser Co., New York. 

Baragwanath & Sons, Wm., Chicago, 


Ill. 

Wheeler Condenser and Engineering 
Co., New York. 

Correspondence Schools 

American School of Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa, 

Couplings, Cluteh 

Williams Fdry. & Mach. Co., Akron, 
Ohio 

Covering, Pipe and Boiler 

Carey Co., Philip, Cincinnati, O. 

Houghton & Co., E. F., Philadelphia, 

Johns-Manville Co., H. W., New 

Ork. 

U. S. Mineral Wool Co., New York. 

Covering, Pulley 

Houghton & Co., E. F., Philadelphia, 
Pa. : 

Crabs 

Yale & Towne Mfg. Co., New York. 

Cranes 

Yale & Towne Mfg. Co., New York. 


Die Stocks 


wardsville, Ill. 


onn 
Loew Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 


teawan, 


Mass. 
Wing Mfg. Co., L. J.. New York. 
Dressing, Belt 
Cling-Surface Co., Buffalo, N. Y. 
City, 


eee. E. F., Philadelphia, 


Johnson Co., Henry, Je _ City, N.J. 
Rhoads & Son, B., Phila., Pa. 
Schieren Co., Chas. ie New York. 
Shultz Belting Co., St. Louis, Mo. 
Stephenson vs Co., Albany, N. Y. 
Walton Co., F. | Philadelphia, Pa. 


Dressing, Rope 
Cling-Surface Co., Buffalo, N. Y. 
Drills, Upright 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Dust Collectors 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Clark Bros. Co., Belmont, N. Y. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Electric Co., Cincinnati, 
oO 


Westinghouse Electric and Mfg. 
Co., Pittsburg, Pa. 


Kducational 


American School of Correspondence, 
Chicago, Ill. 

International © orrespondence 
Schools, Scranton, Pa. 


Ejectors 


Beggs & Co., James, New York. 

Lunkenheimer Co., Cincinnati, O. 

Ohio Injector Co., Wadsworth, O. 

Penberthy Injector Co., Detroit, 
Mich. 


Engine Stops 


Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 


Engineers and Contractors 
Lammert & Mann, Chicago, Ill. 
Engines, Blowing 

Wisconsin Engine Co., Corliss, Wis. 
Engines, Corliss 


Bates Machine Co., Joliet, Ill. 
Beggs & Co., James, New York. 
Cooper Co., C. & G., Mt. Vernon, 


Griflith & Wedge Co., Zanesville, O. 

Minneapoiis Steel & Mach'y Co., 
Minneapolis, Minn. 

Providence Eng. Works,  Provi- 
dence, R 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Vilter Mfg. Co., Milwaukee, Wis. 

Wetherill & Co., Robert, Chester, 


Pa 

W be ler er & Engineering 
Co., New_York. 

Wisconsin Engine Co., Corliss, Wis. 


Engines, Gas and Gasolene 


Alberger Co., A. H., Buffalo, N. Y. 

Buckeye Engine Co., Salem, Ohio. 

De La Vergne Machine Co., New 
York. 

Du Bois Iron Works, Du Bois, Pa. 

Fairbanks Co., New York. 

Foos Gas Engine Co., ringfield, oO. 

Minneapolis Steel & Mach’ y Co., 

Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 


Bignall & Keeler Mfg. Co., Ed- 
—' & Curtis Co., Bridgeport, 


Draft Apparatus, Mechanical 
Green Fuel Economizer Co., Mat- 


Sturtevant Co., B. F., Hyde Park, 


Dixon Crucible Co., Jos., Jersey 


Garlock Packing Co., Palmyra, N. Y. 
Oil Co., A. 'W., Providence, 


Engines, Gas and Gasolene 
—Continued. 

Struthers-Wells Co., Warren, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Wisconsin Engine Co., Corliss, Wis. 


Engines, Hoisting 

Wisconsin Engine Co., Corliss, Wis. 
Engines, Oil 

De nn Vergne Machine Co., New 
Du Bois Iron Works, Du Bois, Pa. 


I:ngines, Rolling Mill 
Wisconsin Engine Co., Corliss, Wis. 


Engines, Rotary 
Ball-Cooley Engineering Co., New 
York, 


Engines, Steam 
American Engine Co., Bound Brook, 


Ball Engine Co., Erie, Pa. 
Wood Co., Elizabethport, 


Bates Machine Co., Joliet, Ill. 

Buckeye Engine Co., Salem, Ohio. 

Clark Bros. Co., Belmont, N. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Eng. Co., Fiteh- 
burg, Mass. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Phoenix lron Works Co., Meadville, 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Shepherd Engineering Co.  Wil- 
liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Machine Co., 
Philadelphia, Pa. 

a Co., B. F., Hyde Park, 


Machine Co., Pitts- 
burg, 

Exhaust Heads 

Burt Mfg. Co., Akron, O. 

Gardner Gov. & Separator Co., 
Quincey, Ill. 

Hoppes Mfg. Co., Springfield, O. 

Ohio Blower Co., Cleveland, oO. 

Patterson & Co., L., New York. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Whitlock Coil Pipe Co., Hartford, 
Conn. 


Fans, Electric 


Crocker-Wheeler Co., Ampere, N. J. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

Electric Co., Schenectady, 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincinnati, O. 

Westinghouse Elec. and Mfg. Co., 
Pittsburg, Pa. 

Fans, Exhaast and Venti- 
lating 


Ohio Blower Co., Clev eland, O. 
Sirocco Engineering Co., New York. 
Sturtevant Co., B. F., "Hyde Park, 


Mass. 


Fans, Ventilating, Mine 
Jeffrey Mfg. Co., Columbus, O 


Feeders, Boiler 
American Boiler Economy Co., 
Philadelphia, Pa. 
Davis Regulator Co., G. M., Chicago. 


Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

Lunkenheimer Co., Cincinnati, O 

Myers & Bro., F. E., Ashland, O. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 


Filters, Feed Water 

Beggs & Co., James, New York. 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Keystone Chemical Co., Philadel- 
phia, Pa. 


Filters, Oil 


Burt Mfg. Co., Akron, O. 
Houghton & Co., E. F., Philadelphia, 


Libesty Mfg. Co., Pittsburg, Pa. 
Pittsburgh Gage '& Supply Co., Pitts- 
burg, Pa. 

Standard Gauge Mfg. Co., Foxboro, 
Mass. 


Filtration and Softening 


Plants 


Eclipse Feed Water Heater ind 
Purifier Co., Appleton, Wis. 

Harrison Safety Boiler Wks., Piii\a- 
delphia, Pa. 


Fittings, Ammonia 


American Steam Gauge and Vaive 
g. Co., Boston, Mass. 
De La Vergne Machine Co., Now 
York. 
Triumph Ice Machine Co., Cin- 
cinnati, O. 
York Mfg. Co., York, Pa. 


Fittings, Boiler 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, © 

Pittsburgh Gage and Supply o,, 
Pittsburgh, Pa. 

Schaeffer & Budenberg Mfg. (o., 
Brooklyn, N. Y 


Fittings, Flange 


Lunkenheimer Co., Cincinnati, © 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Pittsburgh Valve & Fittings (o., 
Barberton, O. 

Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 


Fittings, Hydraulic 
Watson-Stillman Co., New York. 


Vittings, Pipe 

Fairbanks Co., New York. 

Ohio Brass Co., Mansfield, O 

Triumph Ice Machine Co., Cincin- 
nati, Ohio. 


Flanges, Malleable Iron 


Jefferson Union Co., 
Mass. 


Lexington, 


Flanges, Welded 

Ball & Wood Co., Elizabethport, 
N. J. 

Floats 

Anderson Co., V. D., Cleveland, 0 


Reliance Gauge Column Co., Cleve- 
land, 


Flue Gas Analysis Instru- 
ments 

Pierce Co., Wm. B., Buffalo, N. Y. 

Forges 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Fuel Economizers 


Green Fuel Economizer Co., Mat- 
teawan, 

Sturtevant Co., B. F., Hyde Park, 
lass. 

Furnace Tile 

C-O-Two Furnace Co., Syracuse, 

Furnaces, Automatic 

Murphy Iron Works, Detroit, Mich. 


Furnaces, Forging 


Strong, Carlisle & Hammond (o., 
Cleveland, Ohio. 


Furnaces, Smokeless 


McClave-Brooks Co., Scranton, Pa. 

Murphy Iron Works, Detroit, Mich. 

Wilkinson Mfg. Co., Bridgeport, 
Penn. 


Gage Glasses 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Chesterton Co., A. W., Boston, Mass. 

Garlock Packing Co., Palmy ra, N. Y. 


Gage Testing Outfit 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gages, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co.. Waterbury, Conn. 
Schaeffer & Budenberg Mfg. o., 


Brooklyn, N. 
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POWER AND THE ENGINEER. 


WHAT! NO INDICATOR ? 


Don’t youknow thatI can 
give you a fine up-to-date 
outfit, new, frcm $25 00 
up, and thatI will let you 
pay a part ofit acting as 
my agentin your spare 
time ? 

I will give you a thorough course 
of indicator instruction with a 
fine indicator to practice with for 


A) $5 00 per mo. Catalog ? 


A. LIPPINCOTT, 


An Emphatic Success 
CROSBY 
RECORDING GAGES 


ARE MADE BETTER than all others. 
Have special and important features which 
make them 


INSTRUMENTS OF SUPERIOR WORTH. 
They are faithful servants, working for you 


Extra \ in. Area Cyl. for 
Ammonia, Gas Engine 
and high pressure work. 


Newark, N. J. 


OOKS FOR ENGINEERS 


We can supply any book 
published at regular prices. 
Send for complete catalog, 


Hill Publishing Co., 505 Pearl St., N.Y. 


day and night 
WEHAVE A LARGE VARIETY OF CHARTS 
OR WILL MAKE FOR SPECIAL PURPOSES 


TRADE MARK 1 ook them up before you purchase 


CROSBY STEAM GAGE & VALVE CO. 


BOSTON NEW YORK CHICAGO LONDON 


1 inch to 2 inch Right 
ONE SET DIES 


No. 3B Oster Matchless Die Stock 


Automatic Receding dies. 

One set for all sizes or one set for each size. 
Self-locking chuck fits any size of pipe. 

Cut long or short, straight or crooked threads. 


The Oster Manufacturing Co., 


21 Schiely Street, CLEVELAND, OHIO. 


SENT FREE 


® 


Every engineer 


who reads engi- 
neering books 
should have our 
new 176-page book 
catalog. It lists 
all the best books 
on steam and elec- 
trical engineering 
and their branches 
It is conceded to 
be the best catalog 
of technical books 
published and you 
may have it free 
and postpaid upon 
request. 


HILL PUBLISHING COMPANY 


505 Pearl Street, New York City 
6 Bouverie Street, London, E. C. 
Publishers of Power and The Engineer 


ALWAYS THE SAMF 


Made in all sizes for Hydraulic and 
Compressed Air Machines. 


Write for Catalog and Samples. 


DETROIT LEATHER SPECIALTY (€0., JNC., 


175 Beecher Avenue, Detroit, Mich. 
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Gages, Draft 
Bristol Co., Waterbury, Conn. 


Gages, Pressure 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Standard Gauge Mfg. Co., Foxboro, 
Mass. 


Gages, Recording 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Standard Gauge Mfg. Co., Foxboro, 
Mass. 


Gages, Vacuum 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gage & Valve Mfg. 
Co., Boston, Mass. 

Pittsburgh Gage and Supply Co. 
Pittsburgh, Pa 

Standard Gauge Mfg. Co., Foxboro, 


Mass. 
Gages, Water 
Co., Paul B., Philadelphia, 


a. 
Lunkenheimer Co., Cincinnati, Ohio. 
Ohio Brass Co., Mansfield, O 


Gas Producers 


oma Schmidt & Steacey Co., 

ork, Pa. 

De La Vergne Machine Co., New 
York. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

WwW Mech. Co., Pittsburg, 


Gaskets 


American Goetze-Gasket & Pack- 
ing Co., New York. 

Brandt, Randolph, New York. 

Diamond Rubber Co.. Akron, Ohio. 

Garlock Packing Co., Palmyra, 

Co., E. F., Philadelphia, 


Je nikins Bros., New York. 
Johns- Manville Co, H. W., New 


York. 
Johnson Co., Henry, Jersey City, 


IN. . ‘ 
— India Rubber Co., Bristol, 
N.Y. Belting & Packing Co., New 


ork, 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
Smooth-On Mfg. Co., Jersey City, 


v.S. Mineral Wool Co., New York. 
Gaskets, Copper 

ag Co., Clement, Philadelphia, 
U. s. Mineral Wool Co., New York. 


Generating Sets 
American Engine Co., Bound Brook, 


Crocker-Wheeler Co.} Ampere, N. J. 

roe Gas Engine Co., Springfield, 
Ohio. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Skinner Engine Co., Erie, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Electric & Mfg. Co.; 
Pittsburg, Pa. 


Generating Units 


Ridgway Dynamo & Engine Co.; 
Ridgway, Pa. 


Governors, Pump 


American Boiler 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltown, 
Iowa. 

Foster Engineering Co., Newark, N.J. 

Gardner, Governor & Separator Co., 
Quincy, Ill. 


Economy Co., 


Governors, Pump—Continued. 


Strong, Carlisle & Hammond Co., 
Cleveland, O. 


Graphite 


Carpenter Co., W. D., New York. 

Dixon C — Co., Jos., Jersey 
City, N 

Garlock Packing Co., Palmyra, N. Y. 


Grate Bars 


Salamander Grate Bar Co., New 
ork. 


Grates, Chain 
Green Engineering Co., Chicago, Ill. 


Grates, Clinker Cutting 
Neemes Bros., Troy, N. Y. 


Grates, Rocking 
Salamander Grate Bar Co., New 
York. 


Grates, Shaking and Dump- 
ing 


McClave-Brooks Co., Scranton, Pa. 

Martin Grate Co., Chicago, Ill. 

Neemes Bros., Troy, N. 

Salamander Grate’ Bar Co .. New 
York. 


Grates, Stationary 


Neemes Bros., Troy, N. Y. 
Salamander Grate ‘Bar Co., New 
York. 


Grease 


Carpenter & Co., W. D., New York 
Cook’s Sons, Adam, New York. 
Harris Oil Co., , Providence, 


— & Co., E. F., Philadelphia, 
a, 


Keystone Lubricating Co., Philadel- 
phia, Pa. 


Grease Cups 
See Oil and Grease Cups. 


Heaters and Purifiers, Feed 
Water 


Alberger Condenser Co., New York. 
& Son, Wm., Chicago, 


Bates Machine Co., Joliet, Ill. 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis 

Erie Mfg. & Supply Co., Erie, Pa. 

Griscom-Spencer Co., New York. 

Harrison Safety Boiler Wks., Phila 
delphia, Pa. 

Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Hoppes Mfg. Co., Springfield, O 

Kewanee Boiler Co., Kewanee, Ill 

Loew Mfg. Co., Cleveland, O. 

National Pipe Bending Co., New 
Haven, Conn. 

Patterson & Co., F. L., New York. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Stewart Heater Co., Buffalo, N. Y. 

Webster & Co., Warren, Camden, 


Wheeler Condenser and Engineer- 
ing Co., New York. 
Hartford, 


WwW Coil Pipe Co., 
Con 

Wickes ‘Boiler Co., Saginaw, Mich 

Heating, District Steam 


American District Steam Co., Lock- 
port, N 


Heating and Ventilating 
Apparatus 

Green Fuel Economizer Co., Mat- 
teawan, N. 

Ohio Blower Co., Cleveland, O. 

Sturtevant Co., 'B. Hyde Park, 
Mass. 

& Co., Warren, Camden, 


Hoists, Electric 


Yale & Towne Mfg. Co., New York. 
Hoists, Hand 


Yale & Towne Mfg. Co., New York. 
Hose 


Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Lagonda Mfg. Co., Springfield, Mass. 

Mercer Rubber Co., Hamilton 

Square, N. J. 

vas aa & Packing Co., New 
or 

Peerless Rubber Mfg. Co., New York. 

Pennsylvania Flexible Metallic Tub- 

ing Co., Philadelphia, Pa. 

Quaker City Rubber Co., Philadel- 

phia, Pa. 


Hose—Continued. 
Co., Clement, Philadelphia, 
a. 


Indicators, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y 


Indicators, Gas Engine 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 


Indicators, Hydraulic 


American Steam Gauge and Valve 
Mtg. Co., Boston, Mass. 


Indicators, Speed 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. 

Starrett Co., L. Le Athol, Mass. 


Indicators, Steam Engine 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Sicam Specialty and 
Supply Co., Newark, N. J. 

&' Sons, James L., New 


Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 
Trill Indicator Co., Corry, Pa. 


Injectors 

Injector Co., Detroit, 
Mich, 

Lunkenheimer Co., Cincinnati, O. 

Ohio Injector Co., Wadsworth, O. 

Penberthy Injector Co., Detroit, 
Mich. 

Randle Mach. Co., Cincinnati, O. 
Schutte & Koerting Co., Philadel- 
phia, Pa. 


Insulation 
Johns-Manville Co., H. W.; New 
York. 


Jacks, Hydraulic 
Watson-Stillman Co., New York. 
Joints, Pipe 

Pittsburgh Valve & Fittings Co.; 


Barberton, O. 

Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn, 


Kiln Equipment 
Sturtevant Co., B. F., Hyde Park, 


Lass. 
Lacing, Belt 
Bristol Co., Waterbury, Conn. 


Lamps, Are one Incandes- 
cent 


Fort Wayne Electric Works, Ft. 
Wayne, Ind. 


ss ral Electric Co., Schenectady, 


Westinghouse Electric and Mfg. Co.; 
Pittsburg, Pa. 


Locks 


Yale & Towne Mfg. Co., New York. 
Lubricants 


Carpenter Co., W. D., New York. 

Cook’s Sons, Adam, New York. 

Dearborn Drug & Chemical Wks., 
Chicago, 

Dixon Crucible Co., Jos., Jersey 


City, 

— Oil Co., A. W., Providence, 

Keystone Lubricating Co., Phila- 
delphia, Pa. 


Lubricators 


Cook’s Sons, Adam, New York. 
Chesterton Co., A. W., Boston, Mass. 
Lubricator Co., Detroit, 
ich. 
Greene, Tweed & Co., New York. 
Griscom Spencer Co., New York. 
Lunkenheimer Co., Cincinnati, o. 
Ohio Lubricator Co., Wadsworth, oO. 
ae Lubricator & Mfg. Co., 
Phila elphia, 
Powell *Co., Wm., Ohio. 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


See Oiling Systems. 


Machinery, Coal and Ash 
Handling 


Jeffrey Mfg. Co., Columbus, O. 


Machinery, Conveying 
Jeffrey Mfg. Co., Columbus, O. 


Machinery, Crank Pin Turn- 
ing 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


Machinery, Ice and Refriz- 
erating 


Vergne Machine Co., New 


ork. 
Triumph Ice Machine Co., Cincin- 
nati, Ohio. 
Vilter Mfg. Co., Milwaukee, Wis. 
York Mfg. Co., York, Pa. 


Machinery, Mining 

Wisconsin Engine Co., Corliss, Wis. 
Machinery, Second Hand 
Randle Mach. Co., Cincinnati, O. 


Machines, Blue Printing 
Buckeye Engine Co., Salem, Ohio. 


Machines, Milling, Portable 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


Machines, Pipe Threading 


Armstrong Mfg. Co., Bridgeport, 
Conn. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill 

Curtis & Curtis Co., 
Conn. 

Loew Mfg. Co., Cleveland, O 

Oster Mfg. Co., Cleveland, O. 

Toledo Pipe Threading Machine Co., 
Toledo, O. 

Trimont Mfg. Co., Roxbury, Mass. 

—s & Co., J. H., Brooklyn, 


Bridgeport, 


Machines, Reseating, Flue 
Cap 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 


Machines, Reseating, Valve 
Leavitt Mach. Co., Orange, Mass. 


Mats and Matting 


Mercer Rubber Co., 
Square, N. J. 


Metal, Anti-friction 


Allan & Son, A., New York. 
Reeves Pulley Co., Columbus, Ind. 
St. John, G. C., New York. 


Metal, Babbit 
Allan & Son, A., New York. 


Motors, Electric 


Clark Bros. Co., Belmont, N. Y. 

Crocker-Wheeler Co., Ampe pere, N. J. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Ridgway + & Engine Co., 
Ridgway, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincinnati, O. 

Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Motors, Water 

Lagonda Mfg. Co., Springfield, Ohio. 

Oil Burners 

a Oil Burner Co., Los Angeles, 
al. 


Hamilton 


Oil and Grease Cups 


Cook’s Sons, Adam, New York. 
Greene, Tweed & Co., New York. 
Keystone Lubricating Co., Philadel- 
phia, Pa. 

Lunkenheimer Co., Cincinnati, O. 
Philade — Lubricator & Mfg. Co., 
Philadelphia, Pa. 
Powell Co., Wm., Cincinnati, Olio. 


Oilers 
Lunkenheimer Co., Cincinnati, O. 


oy Gage & Supply Co., Pitts- 
burg, Pa. 
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LET HELP YOU 


lows 


The “DEMON” Straight Tube Cleaner 
(Made for curved tubes also) 


Two common mistakes when deciding upon 
A WATER TUBE CLEANER ARE: 

1st. Trying to get a real, first-class CLEANER 
at a cheap price. 

2d. Picking out a cleaner that is made 
4” smaller than the tubes to be cleaned. 

The ‘‘DEMON”’ is a big, strong, heavily 
built cleaner that is made for all kinds of heavy 
or light work. 

It is not a cheaply constructed affair made 
to sell but is built to last for years. 

The ‘‘DEMON” is so powerful that each 
machine is tested before shipment by a prony 
brake similar to those employed by manu- 
facturers of large engines. Every ‘“ Demon”’ 
must develop at least 6 H.P. before passing 
final inspection. 

Don’t make the mistake of thinking that 
your boiler tubes are clean just because you 
can pass a cleaner through that is }” to 3?” 
smaller than the tube. Measure the diameter 
of your present cleaner and see how poorly it 
really fits the tube. Ask the manufacturers 
who sold you the cleaner and if they are 
honest they will tell you that the reason their 
cleaners are so small is because it would take 
too long to clean a tube if they made them 
big enough to get all the scale. 


Send today for our folder No. 56 ‘‘ Demon 
Cleaners vs. Other Cleaners,’’ and see why 
the ‘“‘Demon’”’ can’t help but remove all 
the scale and then polish the tube. 


If you have fire tube boilers let us tell you 
about the “* TORPEDO.” WantCircular No. 30? 


The General Specialty Co., 
887 Niagara Street, BUFFALO, N. Y. 


J. B. Hackett Co., 5-7 Beekman Street, 
N. Y. Representatives. 


How about that pack- 
age of Cling-Surface ? = 
Tight belts are wasting 
your power, oil and fuel. 
And not half doing 
their work. 

Why don’t you let 
Cling-Surface run them 
easy, relieve them of their 
load of friction and give 
them a chance ? 

Only Cling-Surface can 
do it and preserve them. 
Write us. 


Cling-Surface Co = 
1049 Niag a St Buffalo N Y ZEN 


London Thomas & Bishop 119-125 Finsbury 
Pavement EC 


WALZ 
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STANDARD GAUGES. 


The Standard, ModelA 
“Independent Movement” Case 


Model ‘A’ Gauges having the working parts all 
mounted on the same support so that they can 
not possibly become distorted with reference to 
each other. Twisting the case in mounting and 
thermal expansion cannot impair the accuracy. 
It’s the principal of permanent accuracy—the 
quality of materials insure durability. 


When asking for quotations get Catalog E-2. 


The Standard Gauge Mfg. Co.. 


Foxboro, Mass. 


New York, 
1770 Hudson Terminal Bldg. 


Chicago, 
752 Monadnock Bldg. 


a! 
. T 
YZ 
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Oiling Systems 


Burt Mfg. Co., Akron, O. 
Harris Oil Co., A. W., Providence, 
| 


Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa 
Standard Gauge Mfg. Co., Foxboro, 


Ma 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Oils 


Cook’s Sons, Adam, New York. 
Dearborn Drug & Chemical Wks., 
Chicago, Ill. 
Houghton & Co., EB. F., Philadelphia, 

Pa. 


Packing, Asbestos 

Diamond Rubber Co., Akron, Ohio. 

Co., H. W.. New 
York 

Johnson Co., Henry, Jersey City, 

Mercer, Rubber Co., Hamilton 
Square, N. J. 

Restein Co., Clement, Philadelphia, 
Pa. 


Packing, Flange 


American Goetze-Gasket & Pack- 
ing Co., New York. 

Carey Co., The Philip, Cincinnati, O. 

Chesterton Co., A. W., Boston, Mass. 

Diamond Rubber Co., Akron, Ohio. 

Eureka Packing Co., New York. 

Garlock Packing Co., Palmyra, 

Greene, Tweed & Co., New You 

Houghton «& Co., E. F., Philadelphia, 


jeakine Bros., New York. 
Johns-Manville Co., H. W., New 


York. 

Mercer Rubber Co., 
Square, N. J. 

N. Y. Belting & Packing Co., New 


Hamilton 


ork. 
Peerless Rubber Mfg. Co., New 
York. 
Quaker City Rubber Co., Phila., Pa. 
Restein Co., Clement, Phila., Pa. 
Vanda Co., New York. 
Walch & Wyeth, Chicago, Ill. 


Packing, Hydraulic 


Chesterton Co., A. W., Boston, Mass. 

Detroit Leather Specialty Co., De- 
troit, Mich. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Houghton & Co., EK. F., Philadel- 
phia, Pa. 

Johns-Manville Co., H. W., New 

ork. 
Jolinson Co., Henry, Jersey City, 


Mercer Co., 
Square, Ni. J. 

Quaker City ‘Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 

Robertson & Sonse Jas. L., New 
York, 

Schieren Co., Chas. A., New York. 

Steel Mill Packing Co., Detroit, Mich. 

Vanda Co., New York. 


Hamilton 


Packing, Metallic 


American Goetze-Gasket & Pack- 
ing Co., New York. 

Garlock Packing Co., Palmyra, N. Y. 

Houchin-Aiken Co., Brooklyn, N. Y. 

Johns-Manville Co. H. W., New 


York. 
Mercer Rubber Co., 
Square, N. J. 
Power Spec ialty Co., New York. 
Restein Co., ¢ ‘lement, Phila., Pa. 
Steel Mill Packing Co., Detroit, Mich. 


Hamilton 


Packing, Piston Rod 


American Goetze-Gasket & Pack- 
ing Co., New York. 
Cantield Mfg. Co., Philadelphia, Pa. 
Carey Co., The Philip, Cincinnati, O. 
Chesterton Co., A. W., Boston, Mass. 
Diamond Rubber Co., Akron, Ohio. 
Eureka Packing Co., New York. 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., New York. 
Johns-Manville Co., H. W., New 
York. 
National India Rubber Co., Bristol, 


New York Belting and Packing 
Co., New York. 

Peerless Rubber Mfg. Co., New York. 

Quaker City Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 

Robe Sons, Jas. L., New 


Yo 
Steel Mil Packing Co., Detroit, Mich. 
Underwood & Co. . H. B., Philadel- 
phia, Pa 
Vanda Co., - New York. 


Packing, Pneumatic 


Diamond Rubber Co., Akron, Ohio. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Mercer Rubber’ Co., 
Square, N. J. 

Restein Co., Clement, Phila., Pa. 


Hamilton 


Packing, Pump 
— India Rubber Co., Bristol, 


Packing, Rod 

Chesterton Co., A. W., Boston, Mass. 
Pipe 

See Tubing 

Pipe Hangers 

Fairbanks Co., New York. 


Planimeters 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

Robertson & Sons, Jas. L., New 
York. 


Polish, Metal 


Chesterton Co., A. W., Boston, Mass. 
Hoffman, Geo. W., Indianapolis, 
Ind. 


Presses, Hydraulic 
Watson-Stillman Co., New York. 
Publishers 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 

System Co., Chicago, Ll. 


Pulleys 


Fairbanks Co., New York. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Myers & Bro., F. E., Ashland, O. 

Reeves Pulley Co., Columbus, Ind. 

Saginaw Mfg. Co., Saginaw, Mich. 

Pulleys, Clutch 

Williams Fdry. & Mach. Co., Akron, 
Ohio. 

Pumps, Air 


Du Bois Iron Works, Du Bois, Pa. 

Lammert & Mann, Chicago, Ill. 

Warren Steam Pump Co., Warren, 
Mass. 

Wheeler Condenser & Engineering 
Co., New York. 

Pumps, Boiler Feed 


Kewanee Boiler Co., Kewanee, III. 
Warren Steam Pump Co., Warren, 


Mass. 
Worthington, Henry R., New York. 


Pumps, Centrifugal 

Wheeler Condenser & Engineering 
Co., New York. 

Worthington, Henry R., New York. 

Pumps, Compound 

Warren Steam Pump Co., Warren, 
Mass. 

Pumps, Deep Well 

Du Bois Iron Works, Du Bois, Pa. 

Warren Steam Pump Co., Warren, 
Mass. 

Pumps, Eléetrie 

Du Bois Iron Works, Du Bois, Pa. 


Pumps, Foree-feed Oil 

Greene, Tweed & Co., New York, 

Lunkenheimer Co., Cincinnati, O. 

Pumps, Hydraulic 

Warren Steam Pump Co., Warren, 
Mass. 

Watson-Stillman Co., New York. 

Pumps, Mining 

Du Bois Tron Works, Du Bois, Pa. 


Pumps, Oil 

Deming Co., Salem, O. 

Detroit Lubricator Co., Detroit. Mich. 
Du Bois Iron Wks., Du Bois, Pa. 
Lunkenheimer Co., Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, 


Mich. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Pumps, Power 


Blake Mfg. Co., Geo. F., New York. 
Patterson & Co., F. L., New York. 


Pamps, Pressure 


Deane Steam Pump Co., Holyoke, 
Mass. 

Pumps, Steam 

Blake Mfg. Co., Geo. F., New York. 

De Laval Steam Turbine C o., Tren- 
ton, N.. 

Du Bois Iron W orks, Du Bois, Pa. 

Epping-Carpenter Co., Pittsburg, Pa. 

—" Gov. & Sep. Co., Quincy, 
ll. 


Lammert & Mann, Chicago, II. 
McGowan Co., John H., Cincinnati, 
O. 


Myers & Bro., F. E., Ashland, O. 

Stewart Heater Co.. Buffalo, N. Y. 

Union Steam Pump Co., Battle 
Creek, Mich, 

Wheeler Cond & Eng. Co., New 
York. 

Pumps, Triplex 

Deming Co., Salem, O. 


Pumps, Turbine 


Alberger Condenser Co., New York. 
Worthington, Henry R., New York. 


Pumps, Vacuum 

Warren Steam Pump Co., Warren, 
Mass. 

Wheeler Condenser & Engineering 
Co., New York. 


Punches, Hydraulic 
‘Watson-Stillman Co., New York. 
Purifiers, Steam 

Hoppes Mfg. Co., Springfield, O. 
Purifiers, Water 

See Heaters and Purifiers. 
Pyrometers 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Bristol Co., The, Waterbury, Conn. 


Re-cooling Plants 


De La Vergne Machine Co., New 
York. 


Recording Instruments 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gage and Valve Co., 
Boston, Mass. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, 

Standard’ Gauge Mfg. Co., Foxboro, 
Mass. 


Reducing Wheels 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
supply Co., Newark, N. J. 

— rtson & Sons, Jas. L., New 


wrk. 
Trill ‘Indicator Co., Corry, Pa. 


Regulators, Damper 


Berry Engineering Co., Chester, Pa. 
Davis Regulator Co., G. M., Chicago, 
ll 


d’Este Co., Julian, Boston, Mass. 
Kitts Mfg. Co., Oswego, N.Y. 
Lagonda Mfg. Co., Springfield, O. 
Robertson & Sons, Jas. L., New 
York. 
Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 
Watson & McDaniel Co., Phila., Pa. 
Regulators, Feed Water 
American Boiler 
Philadelphia, Pa. 
Berry Engineering Co., Chester, Pa. 
Chapiin- Fulton Mfg. Co., Pittsburg, 


Economy Co., 


— Regulator Co., G. M., Chicago, 


d'Este Co., Julian, Boston, Mass. 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 


Regulators, Pressure 


Philadelphia, Pa. 

Davis Co., John, Chicago, Ill. 

Davis Regulator Co., G. M., Chi- 
cago, 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltown, 
Iowa. 

Engineering Co., Newark, 


Lagonda Mfg. Co., Springfield, Ohio. 

Mason Regulator Co., Boston, Mass. 

Ohio Brass Co., Mansfield, O 

Robertson & Sons, Jas. L., New 
York. 

Strong, Carlisle & Hammond Co., 
Cleveland, ©. 

Watson & McDaniel Co., Phila., Pa. 


Regulators, Temperature 
d’Este Co., Julian, Boston, Mass. 
Regulators, Water 


Foster Engineering Co., Newark, 
i. J. 


Repairs, Engine Room 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


Revolution Counters 
Schuchardt & Schutte, New York. 
Rubber Goods 


Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Greene, Tweed & C O-, New York. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Mercer Rubber Co., Hamilton 
Square, N. 

India Rubber o., Bristol, 


New York Belting & Packing Co., 
New York. 

Peerless Rubber Mfg. Co., New 
york. 

Quaker City Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 


Rust Preventers 


Houghton & Co., E. F., Philadel- 
phia, Pa. 


Seales, Coal Hopper 
Fairbanks Co., New York. 
Seales, Wheelbarrow 
Fairbanks Co., New York. 
Schools, Correspondence 


American School of Correspondence, 
Chicago, Ili. 

International Correspondence 
Schools, Scranton, Pa. 


Separators, Steam and Oil 
h & Son, Wm., Chicago, 


Beggs & Co., Jas., New York 

d’Este Co., Julian, “oo Mass. 

Direct Se parator © ‘o., Syracuse, N. Y. 

Harrison Safety Boile r Works, Phila- 
delphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Ohio Blower Co., Cleveland, O. 

Patterson & Co., F. L., New York. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 

Robertson & Sons, Jas. L., New 


ork. 
Watson & McDaniel Co., New York. 
Webster & Co., Warren, Camden, 


Wheeler Condenser & Engineering 
Co., New York. 

Whitlock Coil Pipe Co., Hartford, 
Conn. 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Sheathing 

Carey Co., Philip, Cincinnati, Ohio. 

Johns-Manville H. V., New 
York. 


Skimmers, Boiler 


Buckeye Boiler Skimmer Co., Toledo, 
Ohio. 


Skylights 

Burt Mfg. Co., Akron, O. 

Smoke Preventers 

Climax Smoke Preventer Co., Bos- 


ton, Mass. 


American Boiler Economy Co., 
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Try Eureka Gum Core on 
water rod of pump—any 
pressure—It will ‘‘make good.”’ 


It’s no use finding fault with the man 
who sells imitation piston packing. The 
fault belongs wholly to the engineer 
who buys rubbish when he can just 
as well get Genuine Eureka. 

It costs one-third less than other 
high-grade packings. Eureka outlasts 
any other and gives better service 
throughout its long life, and costs one- 
third less. On worn or fluted rods 
Eureka gives perfect satisfaction and 
reduces friction to the lowest, most 
economical minimum. For over 30, 
years Eureka has been the standard 
of exceilence. 

We also make first quality Cut Ring, 
High Pressure, Water Proof Hydraulic 
in coils and rings, Spiral and Red Sheet 
Packings. 


Ask us for samples and prices. 


Eureka Packing Co., 


Jas. L. Robertson, Pres’t 
Sales Dept. 


46 Warren St., New York. 


Promotion comes to the engineer who waits—provided he works 


hard in the right way while he waits. One sure way to make 


himself felt is to install a Robertson-Thompson Indicator and 


Victor Reducing Wheel. This outfit enables him to get better 


results, larger economy—and that will mean more pay. 


The Willis Planimeter is the finest instrument of its kind 


made. Prices moderate, terms easy. 


JAS. L. ROBERTSON & SONS, 


46 WARREN ST., NEW YORK. 
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Specialties, Power Plant 


American District Steam Co., Lock- 
port, 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Baragwanath «& Son, Wm., Chicago, 
ll 


Berry Engineering Co., Chester, Pa. 
Davis Regulator Co., G. M., Chicago, 
Ill. 


d’Este Co., Julian, Boston, Mass. 

Fairbanks Co., New York. 

Governor Co., Marshalltown, 
a. 

Harrison Safety Works, 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lippincott Steam “a6 tad and 
Supply Co., Newark, 

Lunkenheimer Co., Cine aa. Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Patterson & Co., F. L., New York. 

Injector 'Co., Detroit, 
Mich. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Powett Wm., Cincinnati, Ohio. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Restein Co., Clement, Philadelphia, 
Pa 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Robertson & Sons, Jas. L., New 
York. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 

Stephenson Mfg. Co., Albany, N. Y. 

Strong, Carlisle & Hammond Co., 
Oo. 

Watson & McDaniel Co., Phila., Pa. 

& Co., Warren, Camden, 


Williatns Valve Co., D. T., Cincin- 
nati, Ohio. 


Stocks and Dies 


Armstrong Mfg. Co., Bridgeport, 
Conn. 

Mfg. Co., Edwards- 
ville, 

Curtis & Curtis Co., 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Toledo Pipe Threading Machine Co., 
Toledo, O. 


Stokers, Hand 


McClave-Brooks Co., a. Pa. 
Westinghouse Mach. , Pittsburg, 


Pa 
Wilkinson Mfg. Co., 


Boiler 


Bridgeport, 


Bridgeport, 


Stokers, Mechanical 


Green Engineering Co., Chicago, Ill. 

McClave-Brooks Co., Seranton, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Wilkinson Mfg. Co., Bridgeport, 
Conn. 


Strainers 


Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 


Foster Engineering Co., Newark, 
N. J. 


Liberty Mfg. Co., Pittsburg, Pa. 
Lunkenheimer Co., Cincinnati, O. 


Superheaters, Steam 

Babcock & Wilcox Co, New York. 
Parker Boiler Co., Phila., Pa. 
Power Specialty Co., New York. 
Providence Eng. Wks., Providence, 


Whitlock Coil Pipe Co., Hartford, 
Conn 


Supplies, Electrical 

General Electric Co., Schenectady, 

Johns-Manville Co., H. W., New 
York. 

Ohio Brass Co., Mansfield, Ohio. 

Supplies, Engineers’ 


Mound Tool & Scraper Co., St. 
Louis, Mo. 


Supplies, Steam Heating 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mas 

Eastwood Wire Mfg. Co, Belleville, 
N. J 


Erie Mfg. & Supply Co., Erie, Pa. 
Foster Engineering Co., Newark, 
N.J 


Ohio Blower Co., Cleveland, O. 
Ohio Brass Co.. Mansfield, Ohio. 
Schaeffer & Budenberg Mtg. Co., 


Supplies, Steam Heating 
—Continued. 


Cleveland, Ohio. 
Switchboards 


Fort Wayne Electric Works, Ft. 
Wayne, Ind. 
— Electric Co., Schenectady, 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Switches, Electric 
oo Electric Co., Schenectady, 


Westinghouse E & Mfg., Co., 
Pittsburg, Pa 


Syphons, Acid 


Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 


Tachometers 


Schuchardt & Schutte, New York 
ogy Gauge Mfg. Co., Foxboro, 
Mass. 


Taps and Dies 


Toledo Pipe Threading Mach. Co., 
Toledo, Ohio. 


Thermometers 


American Steam Gauge and Valve 
Mtg. Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 


Tools, Scraping 


Mound Tool & Scraper Co., St. 
Louis, Mo. 


Track, Overhead 
Yale & Towne Mfg. Co., New York. 


Transformers and Convert- 
ers 


Crocker-W heeler Co., Ampere, N. J 

General Elec. Co., Schenectady, N.Y. 

Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Transmission, Power 


Jeffrey Mfg. Co., Columbus, O. 

Minneapolis Steel & Mach'y Co., 
Minneapolis, Minn. 

Reeves Pulley Co., Columbus, Ind 

Saginaw Mfg. Co., Saginaw, Mich. 


Traps 


Anderson Co., V. D., Cleveland, O. 
Davis Regulator Co., G. M., Chicago, 


d’Este C ‘o., Julian, Boston, Mass. 

Houghton’ & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 

McCrea & Co., James, Chicago, Il. 

Morehead Mfg. Co., Detroit, Mich. 

Ohio Blower Co., Cleveland, O 

Platt & Co., John, New York. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Strong, Carlisle & Hammond Co., 


Cleveland, O. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Watson & McDaniel Co., Phila., Pa. 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Trucks, 
Auto- 


Westinghouse Machine Co., Pitts- 
burg, Pa 


Storage Battery 


Tube Cutters 

cee Mfg. Co., Bridgeport, 
Conr 

Bignall Keller Mfg. Co., Edwards- 


Curtis’ & Curtis Co., Bridgeport, 
Conn. 

Lagonda Mfg. Co., Springfield, O. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Trimont Mfg. Co., Roxbury, Mass. 

— & Co., J. H., Brooklyn, 


Tubing 
Ball & Wood Co., Elizabethport, 
Johns: Manville Co., H. W., New 


ork. 
Pee ae ss Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 


Brooklyn, N. Y 


ing Co., Philadelphia, Pa. 


Strong, Carlisle & Hammond Co., 


Turbines, Steam 
Wood Co., Elizabethport, 


De Laval Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, 


Sturtevant Co., B. F., Hyde Park, 
Mass. 
Westinghouse Machine Co., Pitts- 

burg, Pa 


Unions 


Jefferson Union Co., Lexington, 
Mass. 

Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburgh Valve and Fittings Co., 
Barberton, O. 


Valves, Ammonia 

York Mfg. Co., York, Pa. 
Valves, Automatic Cut-off 
Lagonda Mfg. Co., Springfield, O. 
Valves, Back Pressure 


Best Mfg. Co., Pittsburg, Pa. 

— Regulator Co., G. M., Chicago, 

Foster Engineering Co., Newark, 

Jenkins Bros., New York. 

Pittsburgh Valve, Foundry and 
Construction Co., Pittsburg, Pa. 


Valves, Blow-off 


Fairbanks Co., New York. 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa 

Liberty Mfg. Co., Pittsburg, Pa. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa 


Valves, Check 


Crosby Steam Gage & Valve Mfg. 
Co., Boston, Mass. 

Fairbanks Co., New York. 

Valves, Cylinder Relief 

Amer. Steam Gauge and Valve Mfg. 
Co., Boston, Mass. 

Davis Regulator Co., G. M., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Valves, Drain 


Lunkenheimer Co., Cincinnati, O. 
Powell Co., Wm., Cincinnati, Ohio. 


Valves, Float 
Foster Engineering Co., 


Newark, 
Homestead Valve Mfg. Co., Pitts 
burg, Pa. 
Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 


Valves, Free Exhaust 


Schutte & Koerting Co., Philadel- 
phia, Pa 


Valves, Gate 

Fairbanks Co., New York. 

Lunkenheimer Co., Cincinnati, O. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 

Pittsburgh Valve and Fittings Co., 
Barberton, O. 

Powell Co., ‘Wm., Cincinnati, Ohio. 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Valves, Globe 


Fairbanks Co., New York. 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Hydraulic 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
—— Wire Mfg. Co., Belleville, 


Fairbanks Co., New York. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co, Pitts- 
burg, Pa. 

Powell Co., Wm., Cincinnati, Ohio. 

Watson-Stillman Co., New York. 


Valves, Lever and Throttle 

Powell Co., Wm., Cincinnati, Ohio. 

Valves, Pop Safety 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Valves, Pump 


Garlock Packing Co., Palmyra, N. Y. 
Houghton & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 


Valves, Reducing 

Foster Engineering Co., Newark, 

Mason Regulator Co., Boston, Mass, 

Ohio Brass Co., Mansfield, Ohio. 

Strong, Carlisle & Hammond 
Cleveland, Ohio. 

Watson & McDaniel Co., Philadel. 
phia, Pa. 


Valves, Regrinding 


Lunkenheimer Co., Cincinnati, 

Pittsburgh Valve and Fittings ws 
Barberton, O. 

Powell Co., ‘Wm., Cincinnati, Ohio, 

Strong, Carlisle & Hammond Co., 
Cleveland, oO. 


‘Valves, Regulating 


Fairbanks Co., New York. 

Fisher Governor Co., Marshalltown. 
Iowa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa 


Valves, Relief 


Amer. Steam Gauge & Valve Mig. 
Co., Boston, Mass. 
Ashton Valve Co., Boston, Mass. 
d’Este Co., Julian, Boston, Mass. 
Jenkins Bros., New York. 
Lammert & Mann, Chicago, IIl. 
Lunkenheimer Co., Cincinnati, 0. 
Peerless Rubber Mig. Co., New York. 
Power Specialty Co., New York. 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
Wheeler Condenser & Engineering 
Co., New York. 


Valves, Safety 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Fairbanks Co., New York. 

Lunkenheimer Co., Cincinnati, 0. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa 


Valves, Stop Check 


Schutte & Koerting Co., Philadel- 
phia, Pa 


Valves, Swing Gate 
Walch & Wyeth, Chicago, IIl. 


Valves, Trip Throttle 


Schutte & Koerting Co., Philadel- 
phia, Pa 


Valves, Water Relief 


American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 
Davis Regulator Co., G. M., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Ventilators 


Burt Mfg. Co., Akron, O. 

Ohio Blower © i, Se leveland, Ohio. 

Schutte «& Koerting Co., 'Philadel- 
phia, Pa. 

See also Heating and Ventilating 
Apparatus. 


Vises 


Armstrong Mfg. Co., Bridgeport, 
Conn. 


Water Columns 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, 0. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 


Whistles 


American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, ©. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa 


Winches 
Yale & Towne Mfg. Co., New York. 


Wrenches 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Trimont Mfg. Co., Roxbury, Mass 

—o & Co., J. H., Brooklyn, 


Wrenches, Pipe 

Armstrong Mfg. Co., Bridgeport, 
Conn. 

Trimont Mfg. Co., Roxbury, Mas- 
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Ss THE MOST SATISFACTORY! PACKING AN-THE- WORLD : 


FROM TOTS MONTHS WITHOUL REPACKING! 


PATENTED MANUFACTURED EXCLUSIVELY BY 


THE PEERLESS RUBBER COMPANY 


lO WARREN ST., NEW YORK 


DETROIT, MICH.- 16-24 WOODWARD AVE. SEATTLE.WASH RAILROAD WAY & OCCIDENTAL AVE. BOSTON, MASS~II0 FEDERAL ST. 
CHICAGO, ILL- 202-210 SO. WATER ST. LOUISEVILLE, KY -111-121 W.MAIN ST. BUFFALO,379-383 WASHINGTON ST. 
PITTSBURG, PA- 425-427 FIRST AVE. INDIANAPOLIS. IND -16-18 SQ.CAPITOL AVE MILWAUKEE,WIS. 96-100 SECOND ST. 
SAN FRANCISCO,CAL. 131 153 KANSAS ST. OMAHA. NEB.-12 18 FARNAM ST. SYRACUSE ,NY.- 212-214 SO.CLINTON ST. 
NEW ORLEANS,LA:COR.COMMON&TCHOUPITOULAS STS. DENVER,COL.- 172371731 BLAKE ST. LOS ANGELES.CAL-115 SO.LOS ANGELES ST. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. RICHMOND. VA.- COR.NINTH & CAREY STS. PORTLAND, ORE=-14-l6 FIRST ST. 
KANSAS CITY. MO,- 1221-1223 UNION AVE. WACO,TEXAS-709-7II- AUSTIN AVE. BALTIMORE,MD.-37 HOPKINS PLACE. 
FOREIGN DEPOTS 


LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT SYDNEY ,AUSTRALIA-270 GEORGE ST. COPENHAGEN. DEN-FREDERIKSHOLMS KANAL 6. 
PARIS FRANCE>76AVE DE LA REPUBLIQUE. JOHANNESBURG, SOUTH AFRICA>2427 MERCANTILE BLD'G VANCOUVER, B.C- CARRAL& ALEXANDER STS. 
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Fault To 
> Find With 


Jenkins "96 is a high grade unvulcanized black sheet rubber packing 
that is soft and flexible enough to fill up all rough and uneven surfaces. 
When subjected to the pressure necessary to bolt the surfaces together, 
and the temperature of steam, it hardens without becoming brittle and 
forms a joint that will not rot, squeeze, burn or blow out, no matter 
how high the pressure or temperature. ; 


Jenkins 96 Joint Is As Lasting As | 
The Metal Itself 


Jenkins "96 weighs 


less than most sheet 


packings and the 
cost per yard is less. 
Try it on your most 
stubborn joints and 
you ll see the per- 
manent efficiency of 
Jenkins 

Write for Catalog. 


JENKINS 


71 John Street, New York, N. Y. 133 No. 7th Street, Philadelphia. 
35 High Boston. 226-228 Lake Street. Chicago. 
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Goetze's 
corrugated 
metal-gasket 


will stop the leak and hold 
tight—after all other means 
have failed. 


But why wait ’till then? Why 
not use Goetze’s Gaskets 
at first? 


Write for a free sample. 
size and purpose. 


Give 


American Goetze-GaskKet 
and Co. 
525 East 149th St., New York. 


BOOKS 


We are publishing the best books for 
engineers—we handle all books of all 
publishers. When you get up against 
a knotty question, write us and if there 
is a good book to help you out, we 
can supply it. 


HILL PUBLISHING COMPANY, 


505 PEARL ST., NEW YORK. 


Proof that J-M Asbestos 
Packings Are Best 


The best evidence of the superi- 
ority of J-M AssBEstos PACKINGS 
over all other kinds is that man- 
ufacturers of rubber and other 
old style packings have turned 
to Asbestos to meet modern 
conditions. | They have found 
there is no material, except as- 
bestos, that will withstand the 
high pressures and superheated 
steam used in modern _steam KEARSARGE 
plants. -We were the pioneers 

in the manufacture of Asbestos Packings and for 
a half century our products have been recog- 
nized as the standard. 


J-M AsBEsTOs PACKINGS are made just the same 
today as when first placed on the market—they 
have stood the test of ttme. Every engineer should 
post himself on the merits of these packings. 


Write Nearest Branch for Catalog 101 and Samples 


H. W. Johns-Manville Co. 


New York Pittsburg Minneapolis 
Milwaukee Cleveland San Francisco 
Chicago Buffa.o Los Angeles 
Boston Baltimore Seattle 
Philadelphia New Orleans Dallas 

St. Louis Kansas City London 


‘“SAFETY”’ 
PLASTIC 


METALLIC 
PACKING 


For Steam, Water, Air, Gas, Hydraulic 
Machines, Valves, Etc. 


Guaranteed to stand Steam Temperature 
up to 550° F. and Hydraulic Pressure to 
5000 Ibs. per sq. inch. 


Highest Award World's Fair, St, Louis. 


Send for FREE SAMPLE and particulars. 


MANUFACTURED BY 


STEEL MILL PACKING CO., Detroit, Mich., U.S.A. 


“RED BREAST” 


Red Breast Packing 


A Standard Red Sheet PacKing—Will 
not crack or harden under any degree of heat; absolutely 
impervious to the influence of alkalies, oils and Ammonia; 
positively won’t contract or expand; and will withstand 
the highest pressure. 


Write for Free Sample 


This Packing‘is better than others—far better—and, better still, is low 
priced. We will gladly send samples Free upon request. 


MERCER RUBBER CO., 


Hamilton Square, 


Branch Offices—Philadelphia, 421 
Pittsburg Rubber Supply Co., Sth and Liberty Sts. 
change Bldg., and Chicago, 40 Dearborn St. 


New Jersey 


New York, 
Denver, 


Arcade Bldg. 250 Fulton St. Pittsburg, 


Foster & ‘Taylor, 610 Ex- 
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Graphon Spiral 
Packing 


Branches 
CHICAGO, ILL. 
150 Lake St. 


ST. LOUIS, MO. 
218-220 Chestnut St. 


PHILADELPHIA, PA. 


118-12) North 8th St. 
SAN FRANCISCO,CAL 
East llth St. and 
3d Ave., Oakland 


Cobb's 
Throttle Packing 


HESE. illustrations show a few of our 
standard, high grade, Spiral, Ring and 
Sheet Packings, which we manufacture 
for use in Locomotives, Steamships, Paper 


Mills, Saw Mills, Mines and Mill Engines 
of all kinds. 

We have doubled the capacity of our 
Packing Department, at the Factory and 
are equipped to make Packings to meet 
any condition at short notice. White for 
samples and Engineers’ Catalogue, showing 
our full line. 


NEW YORK BELTING & PACKING 


COMPANY, LTD. 
91-93. CHAMBERS STREET, NEW YORK 


Karbonite 
Black Sheet Packing 


Magic Diagonal 


Branches 


BOSTON MASS. 
232 Summer St. 


BALTIMORE, MD. 
114 W. Baltimore St. 


BUFFALO, N. Y. 
600 Prudential Bldg. 


PITTSBURGH, PA. 
913-915 Liberty Ave. 


SPOKANE, WASH. 
163 S. Lincoln St. 
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BELMONT 1903 EXPANSION 


— 


THE REASON WHY 
OUR PACKINGS 
ARE UNEQUALLED 


We usé nothing but the very 
best material which is made 
up into all the wanted styles 
of packing by skilled and 
accurate workmen. 


X 


ac 


BELMONT 1903 EXPANSION 


STYLE 1 


is the slickest thing in the packing line ever made. Its great 
advantage over all others is 

The Three Break Joint, and you can see from the cut just how 
it works. The two sliding wedges are independently movable 
within the casing; before placing the ring in position pull one 
forward and the other one back. In position then, the ring is 
practically solid, and one ring of BELMONT EXPANSION No. 
1 will prevent escape of steam or ammonia as effectively as three 
rings of any other packing. 

The sliding wedges offer another advantage in that very slight 
gland pressure causes them to slide over each other and hug the 
rod tightly. Gives 50% draw as against 10% in solid packings. 

For shallow stuffing boxes BELMONT EXPANSION PACK- 
ING is a positive necessity, and for any conditions of steam and 
ammonia service up to 125 lbs. pressure its use means economy 
and convenience. Write for booklet A. and a free sample. (For 

ressures exceeding 125 lbs. use BELMONT “HIGH PRESSURE 

o. 50. Booklet B. and sample free on request.) 


FREE. Send for sample ring and be convinced. FREE 


CLEMENT RESTEIN CO., Philadelphia, P: 


Gentlemen:—Send me a ‘sample ring of Betenons Expansion 
Packing No. 1. 


Making our packings from 
the best stuff we can buy, in 
the most expert manner, is the 
open secret why Johnson’s 
Packings are best. The 
quality of our packings is 
more than’ “‘skin deep’’—it 
goes clear through. 


Write for packing Catalog. 


Number of Engines 

Number of Pumps 

High or Low Pressure 

Packing now in use 


Powenr, Dec. 8, '08 


CLEMENT RESTEIN CO., 
133 N. SECOND ST., PHILADELPHIA, PA. 


Mfgrs. of every variety of Packing and Gaskets. Genera' Catalog on request. 


THE HENRY JOHNSON 


COMPANY, 
JERSEY CITY, NEW JERSEY. 


Salesmen Wanted 


To call at power plants, pumping stations and engine rooms and 
sell BELMONT PACKINGS and_ Specialties. Particularly 
attractive proposition for manufacturers, agents and engineers in 
territory not already covered. 


CLEMENT RESTEIN CO., 
133 N. Second Street, PHILADELPHIA, PA. 
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ENGINEERS wWHuHo HAVE USED 


INDIAN RED 
SHEET PACKING 


Will tell you it has the 


STAYING AND RESISTING QUALITIES 


It is efficient in every respect 
which, in the end, means economy. 


A 14 x 28 hanger, like cut herewith, but in colors, 
free to any engineer upon request. 


The DIAMOND RUBBER C0., ‘oii. 


Complete Diamond Stocks Carried By 


The Diamond Rubber Co. of N. Y., The Diamond Rubber Co. of N. Y., 
1876 Broadway, N.Y. 304 N. Broad St ., Philadelphia, Pa. 
The Diamond Rubber Co., The Diamond Rubber Co., 
1523 Michigan Ave., Chicago, Ill. 3963 Olive St., St. Louis, Mo. 
The Diamond Rubber Co , The Gustin-Bacon Manufacturing Co , 
Mission and 2nd Sts., San Francisco, Cal. Kansas City, Mo. 
Buffalo Mill Supply Co., Pittsburgh Rubber & Leather Co., 
Buffalo, N. Y. Pittsburgh, Pa, 
Southern Hardware & Supply Co., Alabama Machinery & Supply Co., 
Mobile, Ala. Montgomery, Ala. 
Consumers Rubber Co., M, 1, Wilcox Co., 


Cleveland, Ohio. Toledo, Ohio. 
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CA'STEAM PACKING THATISASTEAMPACKING ) 
TRADE MARK, IN U.S FAT. OFF 
Goods Stumped with the VANDA TRADE-MARK will fulfill the claims wo make for them. | 

THIS PACKING THE PIO NEER OF ALL COMPOSITION PACKINGS, 
[MITATONS ARE GREAT NUMBERS. WE THERE 
FORE, WOULD ESPECIALLY CALL YOUR ATTENTION TO 
GOODS MADE IN SHEETS ONLY OF 4! AND THICKNESSES 

- 


1908 
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To secure the best possible results of increased 
economy and greater efficiency and safety in the 
steam plant, good judgment must be exercised 
in the selection of steam specialties—FOSTER. 


A Foster Non-return Stop Valve eliminates 
the likelihood of fatality in case a cock 
should blow off, or one of the battery of 
boilers become disabled, by automatically 
shutting this particular boiler off from the 
rest and thereby preventing a back rush 
of steam from the others. Our numerous 
other steam specialties will appear in sub- 
sequent issues. 


Non-Return 
Stop Valve 


FOSTER ENGINEERING COMPANY, 


NEWARK, N. J. 


Room 304, No. 40 Dearborn St., Chicago, Ill. 
403 Harrison Bldg., Philadelphia, Pa- 
8.5. Stewart, 1245 Park Building, Pittsburg, Pa. 
Stock carried at 
50 and 528. Canal St., Adkins, Young and Allen Co., Chicago, Ill. 


Write for catalog. 


THE POWELL “WHITE STAR” VALVE 


Renewable, Reversible and Regrinadable 


The only valve on 
the market today 
combining the above 
features. 

The White Star Re- 
newable, Reversible 
and Regrindable disc, 
being made of a pecu- 
liar white bronze, will 
resist high tempera- 
tures and the wearing 
action of superheated 
steam. 

The reversible and 
renewable features 
alone make it the most 
economical valve on 
the market today. 


Specify Powell to 
your jcbber and in- 
siston getting what 
you specify. 


LOOK FOR THE NAME 


THE WM. POWELL CO. 
CINCINNATI, OHIO 


New York, 254 Canal St. Philadelphia, 518 Arch St. 
Boston, 239-245 Causeway St. 


You’re Wanted 


to write us immediately fora 
catalog which describes the 
Mason Reducing Valve. Send 
us your address. 


The Mason Regulator Company, Boston, Mass. 


PACKING BACKING 


National India Rubber Company 
Factory, Bristol, R. I. 


BRANCHES: 42 Broadway, New York. 84 Lake St., Chicago. 
140 Essex St., Boston. 37 Hopkins Pl., Baltimore, 
379 Washington S8t., Buffalo. 


THE “‘LAW” STANDS 


as the simplest and best metallic 
packing. No springs are used. 
Write for a circular. 


HOUCHIN. AIKEN COMPANY 


Sole Manufacturers, 


113-121 Fifty-Third St., Brooklyn, N. Y. 


Our Patented 


Pipe Covering and 
Copper Gaskets 


and Make Absolutely Tight 
4 Joints. Best and Cheapest. 
Samples Free. 


U it 


140 Cedar Street, New York 


BLACK SQUADRON 


Wedge 
PACKING 


Try it in the stuffing box 
that always leaks — one 
where no other packing 
stands a chance. That's 
where the four wedge con- 
struction makes good. «It 
enables BLACK SQUA- 
DRON PACKING to re- 

spond perfectly to every 
inequality ofa rod or stem 
with minimum _ friction, 
and only finger tightening 
of the gland nuts. Best 
materials throughout — 
every particle lubricated. 

Keeps in perfect trim. 
Write for booklet. 


Cancos Metal 
Paste Polish 


Cost only } that of liquid 
polishes; can’t scratch, no 


A Cancos Santa Claus. 


We'll send a “Santa”’ of our own 
out ¢ Eve this year, 
To carry just the articies NO plo Ss, ne 
that please an engineer. stains or . ot oc on 
She’s neat, and sweet, and should you 
meet her, this is What she brings: 
CANCOS METAL POLISH and Wane tae 


BLACK SQUADRON PACKING RINGS. = sample. 


CANCOS MANUFACTURING CO. 
Philadelphia, Pa. 


102 High St., Boston, Mass. 525 Third Ave., Pittsburg, Pa, 
305 Plowman 8t., Baltimore, Md. 
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and discs than any other valve manufactured. 


ittsbursh 

Body 
Gate 

Valves 


These valves are guaranteed to work under all pressures with less wear on the faces of the seats 


Those who desire a double gate will find their ideal in the “Pittsburgh.” An adjustable wedge 
guided by ribs cast in the body, prevents the disc from scraping its faces. Thousands are in use for 
steam, oil, gas, Water, gasoline and alcohol, and we have never had a single complaint. 


WE MANUFACTURE ALL KINDS OF VALVES AND FITTINGS. WRITE FOR CATALOG. 


Pittsburgh Valve and Fittings Go. 


General Offices and Works, 


BARBERTON, OHIO. 


cco 


From the very smallest and plainest 
valve, u 
most intricate piece of pipage, we 


PUT US TO A TEST! 


Try us out! Make us prove that 
the valves and pipage equipment 
we make have very few equals 
and positively no superiors ! We 
are anxious that you do! We have 
been making good valves so long, 
and have been pleasing the most 
expert and most critical mechanics 
in such a large part of the civilized 
world for so long, that we are abso- 
lutely sure of our position ! 


p to the very largest and 


turn out clear on top of the very 
highest pitch of perfection. 


Some few of them are: Tuyeres, 
Tuyere Cocks, Regulators, Traps, etc. 


Send for Catalogue. 


PITTSBURGH VALVE, 
FOUNDRY AND CONSTRUCTION COMPANY 


PITTSBURGH 


CLEVELAND 


NEW YORK BOSTON 
BIRMINGHAM, ALA. 


With our 
Reducing Valves 


you do not need to consider 

the initial pressure. Set the 

valve at the 

a2 pressure wanted. It’s always 
there—no variation. 


Satisfactory service is always 
guarantced with 


Strong’s 
Steam 
Specialties 


May we send our complete Catalog A? 


The Strong, Carlisle & Hammond Co., 


342 Frankfort Ave., = Cleveland, Ohio 


88 Broad Street, 54 No. 6th Street, 261 Centre Street, 
BOSTON PHILADELPHIA NEW YORK 
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Are made of a BRONZE. COMPOSITION ASIS BYTHE JNITED. 
STATES NAVY. They are DOUBLE SEATED and will therefore take pressure from either 
end. The. DISCS and SEATS and all other parts subjected to wear CAN EASILY BE 
RENEWED. _ Stuffing-boxes can be packed under pressure; the workmanship cannot be excelled 
and the valves have full area and are absolutely tight. Made with Outside ce A aes 
tionary Stem; Medium Pattern for working pressures up to 200 pounds and Extra Heavy F 

300 pounds working pressures. Our catalog will tell you more about them. _ It's free, write forac 
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HEIMER 
STATIONARY “STEM OUTSIDER SCREW AND: YOKE 
the Lunkenheimer Company 
argest Manufacturers of High Grade Engineering Specialties in the World : 
General Offices and Works, Cincinnati, Ohio, U.S.A. | | | 
| Branches: New York, 66-68 Fulton St.; London, S.E., 35 Great DoverSt.; Chicago; Lake and Dearborn Sts. 7 
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When You Buy Gate Valves 


Buy WILLIAMS. 


OU should be ever so particular 

about the kind of a gate valve 

you buy. Buying valves because 
they are cheap is mighty poor economy 
as they are a source of endless trouble 
and many repair bills. When again 
ordering valves, specify — Williams. 
It’s a mark of Quality and your Pro- 
tection against valve troubles. If your 
requirements call for a gate valve, to 
stand 200 pounds working pressure— 
please reinember that the 


Williams Double Disc Gate 
Valve 


will fill your needs perfectly no matter 
how severe the service may be. This 
valve has two discs ,and seats—a double protection 
against leakage — and will take pressure from either 
side. Of excellent design, heavy construction, it is not 
affected by the strains of expansion or contraction and 
will therefore stand long and severe usage. It is the 
only valve that can be repacked under full pressure of 
steam or liquids without any danger of being burned or 
scalded in the operation 


Be saje and order Williams Valves. 


THE D. T. WILLIAMS VALVE CO. 


904-910 Broadway, = CINCINNATI, OHIO 


THE ASHTON VALVE COMPANY, Boston, JU. S.A. 


NEW YORK St. John’s House, London, England. 


GIVE IT A QUARTER 


turn—that opens or closes a Homestead Valve; the quickest, 
tightest and most durable valve made. Catalog Free. 


Homestead Valve Mfg. Co. 


Pittsburg, Pa., U.S. A. 


Manufacturers of the 


VALVE 


For High Pressures, 
Superheated Steam and Water, 


THE LAMMERT & MANN 


Oil Dash Pots for Corliss Engines, 
Gas and Gasoline Engines. 


LAMMERT & MANN, 


ENGINEERS and MACHINISTS, 
157 S. Jefferson St. CHICAGO, ILL. 


“BELLVILLE VALVES" 


have the seat on 
the outside of 
an inverted cone 
where the direct 
current of steam 
does not come in 
7, contact with it, 
preventing all 
chance of wire & 
drawing. Other 

features in cat- Compact, 
| alog. Durable, 

no marring by pipe tongs. 


a Wire Manufacturing Co., 
BELLEVILLE, NEW JERSEY. 


Pipe Machines For The 


Power Plant 


We can furnish any size your 
plant may require, either belt 

: or motor drive, and we want 
your inquiries. 


Get the Catalog No. 17. 


Bignall & Keeler Mfg. Co. 
Edwardsville, Ill. ] 


EASY THREADING 


with this one-man-machine. 


It weighs but 155 pounds 


and can be carried right 


to the work. Threads 


pipe from 43” to 8" inclu- 


sive. Write for details. 


“TOLEDO NO, 3” 


THE TOLEDO PIPE THREADING MACHINE CO. 


TOLEDO, OHIO, 
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“OHIO” GAUGE 


Made from High Grade Bronze, Finely Finished, Quick Opening. 


A NEW FEATURE is the Ball Bearing Gland, 

shown herewith. @ The 
Packing Nut comes in contact with Rotating Ring ‘“‘A’”’ which travels 
around without friction over balls ‘‘B,”’ thus the Rubber Gasket ‘‘D” 
is relieved of all twisting no matter how tightly it is compressed and 
makes it possible ‘to make an absolutely tight joint without breaking 
glass. Full Description and Prices on Request. 


THE OHIO BRASS CO., MANSFIELD. ello. U.S. A. 


NEW YORK, 30 Church St. CHICAGO, 277 Dearborn St. SAN FRANCISCO, 138 Front St. 


- 
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That Will Not Leak 


under any conditions is the welded 
flange, and the Ballwood Welded 
Flange is at once the best, cheapest 
and the most promptly delivered 
of all welded flanges on the market. 


CIRCULAR No. 104. 


THE BALL & WOOD CQO., 
Elizabethport, N. J. 


New York Sales Office—Cortlandt Building, 30 Church Street. 
BUILDERS OF BALLWOOD ENGINES. 


THE ONLY FLANGE || ‘‘cumax'steam 


Made of Brass. All sizes. % in. 
to 30in. Can be attached with 
pressure on the pipes. 


Guaranteed to stop any leak 
where pipe is screwed into 
fitting. 


Pat. Apr. 20,1897. May 2, 1899. 
Dec. 10,1901, Aug. 13, 1902. 


Purchasers should beware of infringements. 

We manufacture the EMERGENCY PIPE CLAMP to repair splits and rust holes’ The MODEL 
FLANGE CLAMP, for leaks between flances, and the H. H. STEAM TRAP, best made, 
SEND FOR CATALOG. 


JAMES McCREA & CO., 


61 to 65 W. Washington Street, - CHICAGO 


Easily 
Connected, 
Disconnected 

Or Reconnected. 


‘‘Kewanee” Unions 
have no inserted 
parts. Write for 
further details. 


THE ONLY 


machine with receding gear car- 
rying the dies onto the pipe. 
THE ONLY machine which has 
shell adjustment for 
taking up wear. One 
man operates it with 
better results than four 

men using the old-style \ 
stock and die. 


RANGF— 


a 
“KEWANER” 
Write for Catalog. “The union with no iuserted parts.”’ 


NATIONAL TUBE COMPANY, Pittsburg, Pa. 
THE CURTIS & CURTIS CO., 85 Garden St., Bridgeport, Conn. Atanta Denver NewYork Pitisurg At Towle alt Lake Otty 


Chicago New Orleans Phi adelphia Portland San Francisco seattle 


DANGEROUS 
AS WELL AS EXPENSIVE 


Concealed leaks often cause trouble wher- 
ever valves are used. By applying a 


Dexter 
Valve Reseating Machine 


you'll discover valves hadly out of true. They 
were leaking and you didn’t know it. Every 
wy valve in the plant should be tested with a Dexter 
Machine. ‘The operation is simple and then 
you'll know your valves are safe and sound. 


THE LEAVITT MACHINE CO. 


Orange, Mass., U. S. A. 


Send for 
Catalog I. 
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LOOK FOR THIS NAME 


IT MEANS A LOT IN 
THE QUALITY! 


Use Only the Genuine ‘COMBINATION’ 


Trade Mark Registered 


\ It Scrapes and Sweeps the tubes in 
m1 one operation and leaves them CLEAN. 
ia It saves its cost every time tt ts used. | 


A. W. CHESTERTON CO., “soston*wass.” 


Or Advance Packing & Supply Co., 123 Franklin St., Chicago. 


STOCKS AND DIES 


PIPE MACHINES, 
PIPE CUTTERS, 
VISES. 
Manufactured by 


The Armstrong Mfg. Co. 


287 Knowlton St., 
BRIDGEPORT, CONN. 


Get Rid of Leaks 


The Jefferson Flange has stood 
3000 pounds per square inch. II’rite. 


THE JEFFERSON UNION CO. 
31-37 Fletcher St., Lexington, Mass. 


The Time 
Is Coming 


when the water lev- 
el will rise too high, 
or drop too low. 

That time may be 
your last moment 
on earth. 

Prepare now and 
install the Reliance 
Safety Water 
Column — the one 
that sounds an 
alarm, when the 
level is dangerous. 


Write for Catalog. 


The 


Reliance Gauge 
Column Co. 
75 E. Prospect Street 


Cleveland, 


Ohio 


326 Preston Street . 


© 


Keep 
Your 


Distance 
Sir 
when the gauge 


glass breaks by 
having the 


B. H.’”’ 
Quick Closing 
Water Gauge. 


You simply stand off 
at a safe distance 
and pull the chain. 
You can no more get 
scalded than if you 
pulled down a shade 
in your own home. 
It’s just as simple. 


The Paul B. Huyette Co., 


2025 Betz Building, Philadelphia, Pa. 


The cost is a trifle compared with the saving. Have one on trial? 


The Simplex Engineering Co. 
PHILADELPHIA, PA. 


LEAKS STOPPED 


Made Absolutely and Permanently Tight 


No matter how persistent the 
leak we guarantee the Simplex 
to secure the joint easily, 
quickly and effectually. 


POWER AND THE ENGINEER. 
& 
Titan 
4 
4 os | 
pad AY Trial 
3 


December 8, 1908. POWER AND THE ENGINEER. 79 


WEINLAND WING HEAD CLEANER 
DRIVEN COMPRESSED AIR 


This is THE machine if you have compressed air in your plant, or if scarcity 
of water would make a turbine expensive tooperate. The Wing Head is rotated 
at high speed by the action of the air on radial pistons. The motor is too 
powerful to permit the cleaning head to ‘‘choke”’ in thick scale, and the force 
of the air is very effective in blowing out the loosened scale particles. 


NO HAMMERING ACTION 


Reciprocating Cleaners wear rapidly at the bearings. Further, the pounding 
action makes tube ends leak and often dents the tubes. Weinland Cleaners 
positively will not harm the tubes. 


The wearing parts of our machine are carefully tempered and won’t wear seri- 
ously. If they do, they are easily and quickly replaced. The forward bearing 
is close to the cleaning head, large and well lubricated, so the shaft won't 
wear loose. 


We send this Air-Driven Wing Head Cleaner on trial. If you do not find it the 
best air driven cleaner you have used, send it back. Ask about the Weinland 
Mechanical Cleaner for extremely severe conditions. 


Write for special bulletin and our free book, “‘ Boiler Scale and Its Removal.” 


THE LAGONDA MFG. CO., Springfield, Ohio 


Makers of Weinland Turbine and Mechanical Cleaners, Lagonda Reseating Machines, 
Automatic Cut-Off Valves and Tube Cutters 


New York Philadelphia Pittsburg Chicago San Francisco Birmingham St. Paul Toledo London 
(77) 
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O YOU want these tools delivered to your doorstep FREE? If 
you’re a subscriber to Power and The Engineer, you’re in line to 
get them. If you are not a subscriber, you’ll be in line as soon 

as you subscribe. All subscribers are entitled to these premiums if they 
secure NEW subscriptions for Power and The Engineer. 


Starrett’s Registering Victor 
Speed Indicator Pipe Wrench 


Made in the best possible manner, This wrench will take 
of the best materials and is fitted | pipe from % to 1 inch; is 
with a dial having two rows of figures | made of tool steel and so de- 
reading either right or left. Will run signed that the jaw will al- 
at highest speed of machinery with- | ways hold firm in place, yet 
out heating and has hard rubber can be adjusted instantly 
handle for insulation when used on | with one hand. You will 
electrical machinery. It automati- | find it the most convenient 
cally registers the number of revolu- pipe tool that ‘you ever used. 
tions up to 5000 so that the hund- 


reds do not have to be kept in mind. . 
Given for one Weekly 


Given for two Weekly aubacrigtten 


subscriptions 


Starrett’s High Speed Indicator 


May be run at highest speed required without heating. Working parts 

/ inclosed. Dial plate has two rows of figures, reading right or left. By 7M 
pressure and twist of thumb, plate is loosened and “o” mark may be instantly § 
moved to agree with starting point. 


Given for one 
Weekly 
subscription 


Remember: No premiums are given for renewal subscriptions. You must be a sub- 
scriber and the subscriptions must be NEW ones. 


Getting these valuable and useful engine room tools will prove easy for YOU. You 
know Power and The Engineer; know its value; know its practical helpfulness to every 
engineer. All you’ve got to do is to go to a fellow engineer with this copy of the paper. 
Tell him what you think of it, why he should subscribe and you’ll get his order sure. 
Send us the money and the addresses and we'll forward you the premium you select. 


Here’s a pointer: Do it TODAY. 


Published weekly, you know, at $2.00 a year. 


905 Pear! St., DOWER New York City 


THE ENGINEER 
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TRIMO PIPE CUTTER 


(TRADE MARK) 


Combination 1 and 3 Wheel. 


NOT THE CHEAPEST, 
BUT THE BEST. 


Only a trial needed to demonstrate its superior qualities. Drop forged steel frame. Rolls keep cutter straight 


and remove burrs from pipe. All parts interchangeable and guaranteed. Send for our Catalogue No, 21. 
TRIMONT MANUFACTURING COMPANY, 55-7! Amory Street, Roxbury, Mass. 
9 HE largest contract ever awarded for steam pipe 
arey S$ and boiler coverings specified Carey’s. This 
was the result of an exhaustive test conducted by the 
_ Manhattan Railway Company of New York, which 
§ 5 nll t proved Carey’s Coverings to be more efficient and far 


superior in every way to any other of the numerous 
makes. No other coverings proved to be as light, 
clean and substantial. 

ar Onate Carey’s Coverings are absolutely fire-proof, and be- 

ing thorough non-conductors of heat they confine the 

? e heat to the pipes, effectually preventing its loss 

Magnesia through radiation, thus saving in fuel an amount suf- 

ficient to more than offset the cost of their application. 

The most prominent steam users everywhere use 
Carey’s Covering. Do you want to know why? 


Coverings Send for Carey’s Magnesia Catalogue, It gives 


information not obtainable elsewhere. 


THE PHILIP CAREY COMPANY 


General Offices: Station R, Cincinnati, O. 
FACTORIES: LocKland, Ohio; Plymouth Meeting, Pa. 


Branches and Warerooms: 


New York : 114-118 Liberty Street. Toronto, Canada : 112 Bay Street, East. Atlanta, Ga. : 34 West Alabama Street. 

8t. Louis: 908 North 2nd Street. Cleveland, Ohio: 123 Water Street. Charlotte, N. C.: East 7th and R R. Streets. 
Baltimore, Md : 332-334 North Street. Buffalo, N. Y.: 45 Pearl Street. New Orleans, La. : 222 Chartres Street, 
Philadelphia, Pa.: 12th and Buttonwood Sts. Pittsburg, Pa. : 333-335 Second Avenue. 


Pennsylvania Flexible Metallic 
} IB] Tubing can truly be called a 
“‘ metallic snake.” It is made 


of steel or copper tape, rolled into a continuous spiral with inter- 


locking edges. Comes in all sizes from }” to 12” and is ideal for high 


pressures of all liquids, compressed air, 
steam, gases, ammonia, etc. An as- 
bestos thread makes it tight. Circular? 


Pennsylvania Flexible Metallic Tubing Co. 


S. H. COLLOM H. A. ANSELL 


1305 Arch Street, Philadelphia, Pa. 


NEW YORK: 86 Warren Street CHICAGO: 255 LaSalle Street 
BOSTON: 71 High Street DETROIT: 601 Stevens Bldg: 
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Oil Has 
Affinity 


It’s Dixon’s 
Flake Graphite 


Added in small quantities to your oil, 
Dixon’s Flake Graphite greatly in- 
creases its efficiency, lengthens the life 
of the bearing, prevents cutting and 
scoring in cylinders and reduces friction. 
Graphitize your oil with Dixon’s and 
make less oil go a longer way. A sam- 
ple can, No. 94-C, sent free on request. 


Joseph Dixon 
Crucible Company, 
. Jersey City, N. J. 


“Initiative” Revolution Counters 


The old confusing way of reading the count on 
a dial is replaced by the simplicity of ‘Initia- 
tive’ Counters. They register from o to Io,- 
000 in either direction and are easily set to zero 
from any number. The count is read like an 
ordinary number. 


SCHUCHARDT & SCHUTTE, 
136 LIBERTY STREET, NEW YORK. 


Cleans Flues 
In 5 Minutes 


By simply turning a crank and open- 


ing a valve, the boiler equipped with 
a Henry Steam Flue Cleaner is thor- 
oughly cleaned of soot, and this with- 


out labor. It cleans with the draft. 
Ask for details and trial offer. 


The Henry Steam 


Flue Cleaner Co., 
Ashland, Wisconsin. 


T" ineering Profession 
TH knows that tRe GARY, 
iana Stee mpany, 
IARGEST the largest 
) installation ever undertaken, 
has been designed as to every 


cA detail of equipment by expert 
N EARTH 


PLAN’ 


engineers. 


the White Star” emphasizes 


the already widely accepted 
fact that efficiency 


is insured 


y its use. 


THE PITTSBURGH GACE Sa 
& SUPPLYCO, 


PITTSBURGH, PA. 
Write for Catalogue and prices 
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Send for free ALBANY GREASE CUP and liberal samples of ALBANY GREASE 


ADAM SONS, NEW YORK 


The “Philadelphia” 
Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 
compression. 


of our 337 different styles 
and sizes of sight-feed 
lubricators will fill any 
requirement you may 


Nature Supplies the 
Feeding Force in the 
Form of Compressed 
Air. 3 


With many thousands of the “Philadelphia” Grease 


Cups in successful operation, on machinery of almost every 


When ordering, — description, we offer a system of lubrication which, for sim- 


getting the genuine De- 


plicity, cleanliness, economy, reliability and efficiency has 


; no equal. 
troit. The * Philadelphia Cup is not merely “as good as any 
; other: IT IS THE BEST, and we are prepared to prove 
Write fora catalog of the our claim for actual superiority. There are more reasons for 
most complete line of its practical success than we have room to mention here. 
at oiling devices for all pur Write for catalogue and full information 
Detroit I -ed Standard Ses. 
The Philadelphia 
Detroit [UBRICATOR (OMPANY. Lubricator & Manufacturing Co. 


Detroit, U. S. A. The Bourse (£xnivition Dept), Philadelphia, Pa. 
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That’s where the Buckeye Boiler Skimmer 
floats—right on the water level inside the boiler 
and removes the scale-forming impurities by 
skimming the surface of the water. 


That the ‘‘Buckeye” as a scale preventer is 
strictly on the level can be proved by you at no 
expense. We'll gladly send’ one to you for 30 
days’ free trial. Write for circulars. 


THE BUCKEYE BOILER SKIMMER CoO,., 
South End, TOLEDO, OHIO. 


HARRIS 


TRADE MARK~ REG. U.S.PAT. OFF. 


OILS 


Are The Most Economical 


as we are prepared to demonstrate. If this 
is of interest to you, as we believe it is; tell 
us so and we will do the rest. 


A. W. HARRIS OIL COMPANY, 


323 So. Water Street, Providence, R. I. 


Add a little GRAPHLIO to 
it and double its efficiency. 
GRAPHLIO is the greatest 


IMPROVE 
YOUR OIL of all graphites. Write for 
booklet. 


WALTER D. CARPENTER & CO. 
39 Cortlandt Street New York City 


MOUND TOOLS. FOR THE ENGINE ROOM, 


This cut represents our new set of 20 tools gotten 
up for use in the engine room. Strictly high- 
§ grade tools with all the good points of toolsmith- 
ingin their make-up. Conveniently arranged in 
# finished Oak Case and every tool is guaranteed. 


No. 20 Set of 20 Tools . . . $4.00. 
Book “Engineers’ Chums’’ free. Address Dept, B 


1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 


MOUND TOOL AND SCRAPER CO. | 


If you DON’T CARE, 
then use an old 
hydrostatic cup, 
otherwise 
use a 


LATEST IMPROVED 
AUTOMATIC LUBRICATOR 


A Catalog on Request. 


Greene, Tweed & Co., 
109 Duane Street, New York. 


BOILER COMPOUNDS 
OFFER DOUBLE PROTECTION AGAINST SCALE 


FIRST, they change scale forming 
elements chemically, mechanically or 
both to form a non-adhesive precipitate. 


SECOND, they cvat the boiler surface 
with a thin slick metallic film which 
in no way interferes with heat trans 
mission but repulses solid particles. 


Even if some particles escaped the 
first process they would surely be 
rendered harmless by the second, and 
sent to the bottom of the boiler to be 
drawn out through the blow- off. 


Try BIRD-ARCHER COMPOUNDS 
for six months. If the results are not 
highly satisfactory, you can have your 
money back. Write for book: ‘Boiler 
Troubles and Their Prevention.” 


THE BIRD-ARCHER CO., 
NEW YORK. 


. 90 WEST ST. 19 
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tell us the GEIPEL STEAM TRAP is with- 
out an equal, and they ought to know. Try uaa) 
one and be convinced. prevent it 
Automatic 
Injector 
Descriptive Circulars on Request. | 
: JOHN PLATT & COMPANY, 97 Cedar Street, New York. The Drip Cock of the U. S. ; 
Automatic prevents freezing; pre- 
Boiler Compound positively re- vents overheating of suction pipe; 
moves scale withoutipjury and ee Sle ” 
7 ‘ R AMID prevents the formation of new. prevents jet liming up when 
We'll give your individual 
attention. © Write. steam or check valve leaks; prevents 
Some territory still open for agents of the $5,000 Class. > ° 
BINGHAMTON BOILER COMPOUND CoO., destruction of hose on traction engines 
Binghamton, New York. 
Cabs Wash. Portland, Oregon; Ohio; by heat from hot water, and has 
evelan 
Fa.: Louisville Bt. Louis, many other exclusive advantages 
= fully explained in our 
ase HAWK-EYE BOILER COMPOUND Engineer’s Red Book 
— N EVE ue FAI LE D. sent free on request. 
See our First Issue AMERICAN, IN JECTOR 00. 
etro U.S.A. 
HAWK-EYE COMPOUND CO., 
j 303-304-305 Merrick Block, CHICAGO, ILL. —— 
A Powerful Little 


Device for Elevating, Conveying 
and Transporting Liquids— 


The Garfield Ejector 


Cannot be beat for rais- 
ing water from deep wells, 
mines or pits, filling or 
emptying tanks, raising or 
transferring liquids, etc. 

Note the straight pipe 
connections making it de- 
sirable for elevating water 
from deep driven or 


drilled wells. 
Positive in Its Work and 
amen Governors, Reducing Valves, Steam Traps, Nothing to Get Out of Order 
ety Feed Water Regulators, Fan Engine Regulators. Vv t afford to be without it. Write 
Low Water Alarms, Safety Water Columns, 
Damper Regulators, Low Pressure Boiler Feeders, for complete description. Large Catalog 
Vacuum Pressure Reducing Valves. sent free. 


The OHIO INJECTOR CoO., 
KITTS MFG. COMPANY, 


The World’s Greatest Injector Manufacturers, 


OSWEGO, NEW YORK. WADSWORTH 110MainSt. OHIO, U.S.A. 
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IT TILTS 


OUR CATALOG 
TELLS ALL 


Why havn’t you written for one? We’re handing ’em out 
fast these days. Engineers all want to know about the 
Morehead Steam Trap—the trap that works by gravity. 
Send your address and we’ll start a book your way, by return 
mail, 


MOREHEAD MANUFACTURING CO., 
1051 Grand River Ave., Detroit, Mich, 


Take Off Its Cap 


and the internal mech- 
anism of the Anderson 
Improved Steam Trap can 

be quickly taken out and 

put back again without 
breaking a single steam 
joint or pipe connection. 

The ‘‘Anderson”’ is always 
positively locked with 
three inches of water. 
“Trap Book’’ free. 


THE V. D. ANDERSON CO., 


1935 West 96th Street, CLEVELAND, ORIO. 


ALL TROUBLE ARISING FROM WATER IN STEAM PIPES IS REMEDIED 
IN THE SIMPLEST MANNER BY THE APPLICATION OF THE 


MARCK STEAM TRAP 


SEND US drawings of YOUR steam system and we will mail you a MARCK STEAM 
TRAP catalog with suggestions. 


E. F. HOUGHTON & CO., 


Station Q, 


PHILADELPHIA. 


Is Getting Satisfaction 


who hasa CURTIS BALANCED TRAP 
working for him. Its sure, positive action 
and absolute accuracy make it invaluable 
wherever a trap is needed—absolutely 
reliable under all conditions, works under 
any pressure up to 250 pounds, 


Do you know the CURTIS SPECIAL- 
TIES? Write for copy of latest catalog. 


Julian d’Este Company 


24 Canal St., Boston, Mass, 


‘McDANIEL 
STEAM 
TRAPS 


are especially adapted for draining 
steam separators and high pressure 
mains. Also goodfor steam heating. All working parts are 
attached to the bonnet, and are removable with it. Valve 
outlets are,large, to give rapid discharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fixed discharge pressure is desired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be adjusted or entirely 
removed without interfering with any 
other part of the valve. Any practical 
man will readily see its advantages. 

All our goods are made in our own 
factory and tested before shipping. We 
guarantee them to give perfect satisfac- 
tion, Established 1878. 


Send for Catalogue. 


Watson @ McDaniel Co., 


148 North 7th Street, Philadelphia, Pa. 
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TO POWER PLANT DESIGNERS AND ENGINEERS: | 


If you haven’t studied our book “Feed Water Filtration’ send 
fora copy. If your water is dirty orif oil and grease from condensed 
exhaust steam gets into your boilers, 


THE BLACKBURN-SMITH FEED WATER 


Feed Water 
FILTRATION 


FILTER AND GREASE EXTRACTOR 


problems, 


106 LIBERTY ST., 


described therein affords the logical remedy. The cartridges are 
small, double filter all water through separated Terry Cloths, are 
easily handled and cost practically nothing for maintenance. Our 
engineering department will be glad to co-operate with you on filtering 


JAMES BEGGS & CO., 


New York, NEE 


» NEW YORK CITY (ieee 


SWEETS 


Steam Separators deliver 99.8 
dry steam and oil separators 
remove 99% of oil from ex- 
¥ haust steam. They doit that’s 
all. All styles. 


| DIRECT SEPARATOR 
COMPANY, 


712 S. Geddes St., Syracuse, N. Y.- 


FOR A MONTH 


Borrow the Baum Separator for a 
month and note results. It will 
remove all water, oil and grit 
from your steam—and if it doesn’t 
do so in an entirely satisfactory 
manner to you, we'll take it back. 
WRITE FOR CATALOG, 
HERSHEY MACHINE & FOUNDRY CO. 


MANHEIM, PA., U, S. A. 
R. D. Bliss, 40 Dearborn St., Chicago, Iil, 


HOPPES 


J ust From Press 
Write At Once 


19 Larch Street, 


WANT ONE? 


Our New Catalog of 


HOPPES MFG. CO. 


MAKERS ALSO OF 
LIVE STEAM FEED=WATER PURIFIERS AND 
EXHAUST STEAM FEED-WATER HEATERS. 


SPRINGFIELD, OHIO. 


STEAM SEPARATORS 
OIL ELIMINATORS 
EXHAUST HEADS 


Yours On Request 
It Will Interest You 
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Motor Troubles 


HILL PUBLISHING COMPANY, 505 Pearl St., New York 


A New Book That Will Help You Out of 
Many a Tight Corner, Mr. Engineer 


It isn’t necessary for us to talk much about troubles with motors. You 
know them. You’ve been up against ’em, haven’t you? Think of the time 


you’ve lost, the labor you’ve expended tracing, locating and correcting the 
difficulty. 


Suppose you knew of a book that had been written especially to show 
how to trace and remedy motor troubles in the quickest, easiest and best way, 
would you let $1.50 stand between it and yourself? 


Suppose that you knew that the book had been written by no less than 
the best authority in the country, E. B. Raymond, Electrical Engineer, General 
Electric Company, wouldn’t you consider that the book could be depended 
upon to give you just the information you need? 


Such is the book we offer you. It isa splendid, new work of practical 
helpfulness to every man handling a motor. It tells all about: Starting up; 
Sparking; Brush Troubles; Characteristics of the Induction Motor; Locating 
Faults in Induction Motors; Winding Faults; Balking of Induction Motors; 
Mechanical Troubles; Troubles with Synchronous Motors; Testing Generators; 
Testing Direct and Alternating Current Motors; Testing Induction Motors. 


We KNOW that you will be glad to have the book but we also know 
that you do not care to risk your money without some guarantee that the 
book is what we claim. ‘Therefore, we make this offer: 


Send us the price of the book, $1.50. We’ll ship it postpaid. If you 
are not entirely satisfied with your purchase, return the book within 5 days of | 
receipt, in good condition, and we'll refund your money. This is fair; likewise 
it’s a non-risk opportunity that it will pay you to take advantage of at once. 


Hill Publishing Company, 505 Pearl Street, New York 


Power and The Engineer American Machinist The Engineering and Mining Journal 


- CUT THIS OUT AND MAIL --. 


Enclosed is $1.50. Send me RAYMOND’S MOTOR TROUBLES subject to your guarantee. 
Name 


Street and No... City and State 
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The man who is fitting himself for the field of electricity to-day, is facing an opportunity that is almost limit 
less. The power of the future is Electricity, and inthis branch of science will be found the greatcst possibilities 
for advancement. 


The standard reference work of the up-to-date Electrician, Electrical Engineer, 


and all allied professions is the 


CYCLOPEDIA OF APPLIED ELECTRICITY 


This complete, specialized work comprises 3000 pages of authoritative, up-to-date information. It treats of twenty-three general 
subjects. Its detailed index includes over 4000 different topics. A careful revision has just been made, page for page. [very 
topic previously covered has been brought. right down-to-date. Six Volumes, page size 7x 10 inches, 2000 special photos, sections, 
diagrams, ete., indexed and ready for reference. 

In proof of its up-to-dateness, it is only necessary to mention that foremost among the subjects treated are Dynamo-Flectrie 
Machinery, Alternating-Current Machinery, Wireless Telegraphy, Wireless and Automatic Telephony, Storage Batteries, Power Station 
and Transmissions, Telautograph, Electric Lighting and Railways, Electric Wiring, Telegraphone, ete. 


OUR LIBERAL SELLING OFFER 


Upon receipt of coupon we will send you a set of Cyclopedia by prepaid express, without deposit or guarantee of any 
kind. Keep the books five days, examine them carefully, give them every possible test. We want you to be the judge— 
you are under no obligation whatever. If you decide the books are not what you want, advise us and we will have them 


returned at our expense. If you retain them send $2.00 within five days and $2.00 every thirty days until you have paid 
the Special Price of $18.60. Regular price, $36.00. 


BRIEF LIST OF CONTENTS 


Management of Dynamos and Motors, including the Location and Remedy of Troubles, such as Sparking at the Commutator, Heating, Etc.; 

Power Stations; Central Station Engineering; Central Station Design; Power Transmission; Alternating Current Generator; Synchronous Motor; 

Induction Motor; Transformer; Rotary Converter, Frequency Changer, Etc., Theory, Calculation, Design and Construction of Generators and fe) Power, 12-8-08. 

Motors; Types of Dynamo and Motors; Elevators; Direct Current Motors; Electrical Measurements; Elcctric Lighting, including Arc and Incan- (o) 

descent Lighting, Nernst Lamp, Cooper-Hewitt Lamp, Osmium Lamp, Etc.; Electric Railways including Third Rail System, Multiple Unit Controi, (@) A. S. of C 

Electro-Pneumatic Control; Alternating Current Motors, Etc.; Single-Phase Electric Railway; Electric Welding; Mercury Vapor Converter; - a oi ° 

Storage Batteries. including ‘Charging and Discharging Troubles and Their Remedies, Tests for Impurities, Etc.; Electric Wiring; Electric e 

Telegraph; Wireless Telegraphy; The Telautograph; Telephony, includes Instruments, Lines, Exchanges, Common Battery Systems, Opera- Pleare send nae ‘ ty il 

tion, Maintenance; Automatic Telephone; Wireless Telephony; Telegraphone, Etc. dia of Applied Electricity for 
five days’ free examination. 

FREE—O0rder promptly and we will include, as a monthly supplement, one year’s subscription to the Ag 


Also T. W. for one year. I will 
TECHNICAL WORLD MAGAZINE AS tes 


send $2 within five days and $2 
month until I have paid $18.60; other- 

A regular $1.50 monthly, presenting twentieth century scientific factsin plain English. _ Latest dis- wise I will notify you and hold the 

cussions on timely topics in science, invention, discovery, industry, etc. The strongest serial of the 

season, “WHO OWNS THE EARTH,” begins with the January issue. Just Mail The Coupon. 


AMERICAN SCHOOL OF CORRESPONDENCE 


to pass until fully 
CHICAGO, U.S. A. 
employer 
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THE AVERAGE 


READING NOT 
THE AVERAGE 


but rather the momentary 
condition only. 


The S & B Thompson 
Continuous Card Indicator 
is different. By taking a 
strip of paper six feet long, 
and making 50 to 100 
continuous indications, it 
takes the record over a long 
enough time secure 
reliable information. 


Write for our complete 
catalog. 


THE SCHAEFFER & 
BUDENBERG MFG. COMPANY, 


Main Office and Works: 
963-5 KENT AVENUE, BROOKLYN, N. Y. 


Western Salesrooms: 
15 W. LAKE STREET, CHICAGO. 


HAVE YOU MET 
THIS METER 


It is not only adapted 
for measuring steam, but : 
measures, water, airiand RCH | by 
other gases as well. seer 1698 8 

Keep accurate per- 


manent recordsand you'll The 


see where you can reduce St. John 
expenses. Write for de- Indicating 
tails. and 
Recording 
G. C. ST. JOHN, Steam 
140 Cedar St., New York. Meter. 


Gravity Does It 


You can’t find any Baffle 
Plates, Hoods or Deflectors 
in 
Gardner Exhaust Heads 


The steam revolves hori- 
- zontally and the oil and 
condensation are. removed 
for the same reason that an 
apple falls offa tree. Write. 


The Gardner Governor & Separator Co. 
Quincy, Illinois. 


HYDRAULIC 
FORCING PRESSES 


WE have compiled in catalogue No. 70a few 

of the more common type of Hydraulic 
Forcing Presses used in shop purposes. This 
catalogue illustrates over 100 types of forcing 
Presses in tonnages from 2 ton to 1000 ton. 
Every press thoroughly guaranteed. 


Send for catalogue. 


WATSON-STILLMAN CO., 
50 CHURCH STREET, 
NEW YORK CITY 
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LET THE TRILL BE 


the next Indicator you buy. It'll 
cost you $50 less than any other 
standard indicator and will give 
you greater satisfaction. 


Sent on trial. 
The Trill Indicator Company 
Eagle Street, Corry, Pa. 


Thoroughly Stretched 


NEW LY 
OSTON. 40 FULTON 


The sali parts of 
Akron Friction Clutches 
run in oil. The “Akron” 
is the safest clutch made. 
It starts gradually. with- 
out shock or jar, and slips 
if at any time the load 
exceeds its rated H. P. 


WRITE! 
TheWilliams Foundry 
& Machine Co., 
Akron, Ohio. 


Successors to the Akron Clutch Co. 


= 


Dare ay 


BAR 


DON’T LET $4.80 


Stand between you and healthy, long-lived, depend- 
able belts. 


Ask your dealer for a box of STEPHENSON Bar 
Belt Dressing, and see how quickly and gratefully 
your belts will respond to good treatment. 


The results will delight your heart and your check 
book. 


Be sure our registered Trade-Mark, The man with 
the Cog-Wheel Face, is on each Pound Stick. 


Don’t confuse the Brands: 


RED Label Brand for Leather Belts 
GREEN Label for Rubber and Canvas 


$4.80 for a 12-lb. box 
Of Dealers Everywhere, or 


STEPHENSON MFG. CO. 


ALBANY, N. Y. 


THE PASSING YEARS 


LEAVE NO IMPRINT UPON THE 


“SWARTWOUT” 


CAST IRON EXHAUST HEAD 


MOST DURABLE by 
actual comparison. 


MOST EFFICIENT 
by actual test. 


MOST USED by those 
who know a_ good 
thing when they see 
it. 


THE OHIO BLOWER CO. 
CLEVELAND, OHIO. 


Also manufacturers of “Swartwout” 
Gravity Closing Ventilators. 
1-70 


OHEDS 


BELTIN 


TRADE MARK 


(hs 


Tanners, Belt Manufacturers, 


provat, 


‘otheis quic kly fail. 


ver, 1622 Wazee St. Philadelphia, 226 North Third st. Brooklyn, 'N. Y., 13th St. and 
Ave. Hamburg, Germany, Auf dem Sande 1. 


WATER 


We'll send this famous steam and 
waterproof leather belting on ap- 
It lasts indefinitely in places 


69 Cliff St., New York. 


Chicago, 84-86-88 Franklin 8t. Pittsbure, 240 Third Ave. Boston, 186-188 Lincoln St. Den- 


OAK LEATHER TANNERIES, Bristol, Tenn. 


3rd 


It explains why 


AND 


nary belting 
with opinions of representative manufacturers and power pl 


and get a trial belt for 60 days’ free use. 
formance you can send the belt back. 


NEW YORK BOSTON PHILADELPHIA 


SHULTZ SABLE 


Aqua Water Proof 
Rawhide Belting 


are so much better than ordi- 
It further backs 
up our caims to superiority 


engineers about Shultz belts which have been in use from 10 to 25 


years, Write for the booklet, or better yet, tell us your requirements 
If you don’t like its per- 


SHULTZ BELTING CO., ST. LOUIS, MO. 


ant 
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LOOK AT THIS 


NEEMES BROS. 


IMPROVED 


Clinker Cutting, Shaking 
and Dumping Grate 


unlike all other grates will cut from both 
sides of the shaker alike. Makes more steam 
with cheaper fuel and less of it. A slight 
agitation shakes out the ashes or a full open- 
ing dumps everything into the ashpit. Write. 


NEEMES BROS., 
41-49 Adams St., TROY, NEW YORK 


©. W. VAN BLARCOM, Room 533, Terminal Bldg., 30 Church 8t,, 
Agent for New York City and vicina ty BAB OCK & WILCOX, Lta., 
Montreal, Canada, Sole makers for Canada BURKE ENGINEERING 
CO., 311 Industrial Bldg., Providence, R. L., Sole Agents for the New 
England States. 


Robins 


Leather 
Belting 


New York, 
38 Wall Street 


Laminated 


Is made continuous without laps, plies 
orcement. Guarantees an equal dis- 
tribution of strength and an uninter- 
rupted line of power transmission, 


Write for circular No. 2. 


ROBINS NEW CONVEYOR COMPANY 


Factory 


Chicago, 
168 Duane Street Old Colony Bidg. 


SAGINAW MANUFACTURING CO., 


SAGINAW, MICH., U S.A. 
MANUFACTURERS OF 


GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 
Chicago Branch, 32 South Canal Street. 
Sales Agencies in all principal cities. 
Cable Address, “Engrave” A.B.O. and Lieber’s Code. 


Send for Book ‘“‘C.”’ 


Belting Logic—If best Leather Belting costs per sq. ft. $1.00, best Rubber Belting 60c., and best 
Stitched Canvas Belting goc., and with Leather showing 25% and Rubber 50% of the strength of Best 


Stitched Canvas Belting, wouldn’t it be good policy for you as a practical man to investigate the merits 
of our product? 


SAWYER BELTING COMPANY, 


CLEVELAND, OHIO. 


BUT IT’S THE 
BELT THAT DOES 


THE GRIPPING 


If a belt has been thoroughly 
treated with OXoilOX you can’t 


¥ 


maxe it slip. Run it at full load 
and full speed—it clings to the pul- 
leys like a chain to the sprocket. 
OXoilOX gives new strength to 
old tired belts, It drives out 
the “sticky stuff” with which 
they are usually saturated; 
makes them clean, pliable and 
tough. They do more work 
and do it better. For new 
belts the best possible start in 
life is a treatment with OXoilOX. 


F. 8S. WALTON CO., Philadelphia. 
Gentlemen:—Kuindly set.d us free of all charge, a sample can of OXoilOX, the perfect belt dressing. 


. Number of Belts. ....... 


Average Size.. 


F. “WALTON CO., Philadelphia, Pa. 


Pressers and Refiners of all grades of Neatsfoot Oil, 


It takes the stiffness out; restores 
the vitality lost in tanning, and 
helps them get right down to work. 
Whether old or new, a belt treated 
with OXoilOX adheres so closely 
to the pulleys that air is absolute- 
ly excluded and it’s the vacuum 
thus formed that enables it to 
run slack at full load without 
slipping. Write for sample. 
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Handling Coal 


IXTURE? 


BOILER DOOR ARCHES 
BRIEFLY DESCRIBED 


Our Boiler Door Arches and Jambs have plenty 


Taking Coal from Barges to Hoppers. Taking Coal from Storage Yard. 


Jeffrey Grab Buckets 


Bulletins B and C mailed upon request 


THE JEFFREY MFG. CO. COLUMBUS, OHIO, U. S. A. 
New York. Chicago, Boston. Pittsburg. Denver. St. Louis. Montreal. 


of flare and do not obstruct stoking. The Jamb 
is the full depth of the dead plate, and the Arch 
goes back to the boiler head or first row of rivets, 
as the case may be. 

The Arch is of two hinges which spring from 
the top of the Jambs and are held in place by 
tongue and groove. Their unbroken surface offers 
little or no chance for air leaks, and they stand 
wear and tear better because of it. 

In order to quote prices we must have certain 
dimensions. Write for our “Dimension Booklet.” 
It tells the whole story and shows how to measure. 


A BIG CIGAR ? 


If it is, it’s an expensive smoke. 

The Wilkinson Automatic Stoker and Smoke 
Preventer eliminates smoke entirely. It keeps 
the heading surfaces clean and obtains more 
perfect combustion of all kinds of coal. Saves 
5 to 10% of your fuel cost. 

Write for details. 


McLeod & Henry Co., Troy, N. Y. 


BRIDGEPORT, MONTGOMERY COUNTY, PA. 


IS YOUR CHIMNEY 


The Wilkinson Manufacturing Co., 


STURTEVANT 


MECHANICAL 
DRAFT 


is the order of the day. The fan is 
positive in action, and independent 
of wind or weather. It furnishes the 
necessary draft whenever there is 
sufficient steam pressure to operate 
the fan engine. 


Ask for Bulletin No. 158. 


B. F. STURTEVANT CO., Boston, Mass. 


General Office and Works, Hyde Park, Mass. 
NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatue; Fan Blowers and Exhausters, 
Rotary Blowers and Exhausters; Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel 
Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines, etc. 639 
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Bills Are High 


Because You Buy 


_ Argand Steam Blowers 


And Burn Expensive Fuel 


And probably at that, you don’t burn it all—as your 
ash pit can testify. 

McCLAVE GRATES, used in connection with 
ARGAND BLOWERS, get the highest results 
from the cheapest fuels, such as anthracite birdseye, 
bituminous slack, screenings, duff, etc. You 
couldn’t get more value out of expensive coal, 
burned on other grates—or as good. 

With McClave Grates, fires can be cleaned uni- 
formly from front to rear, without opening the 
doors, and an inspection of your ash pits will dis- 
close nothing but ashes. 


Write today for Catalog ‘‘G.” 


McCLAVE-BROOKS COMPANY, 


SCRANTON, PA. 


BRANCH OFFICES: Charles N. Hays, Sales Agent, Fisher Bldg., Chicago; Empire Bldg., Pittsburg. 
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Plate No. 1. Normal Position of Grate. 


Plate No. 4. Whole Cut-Off Movement. 
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ei Plate No. 3. Divided Cut-Off Movement. 
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for the purpose. 


ROGERS STYLE SHAKING GRATE 


SALAMANDER GRATES 


Twenty different styles, all made of same grade of iron---the best 
On the market for 55 years. 


SALAMANDER GRATE BAR CO 


26 Liberty Street, New 


ROGERS STATIONARY GRATE 


Tried and true. 


COMMON PLAIN GRATE DOUBLE 


rk 


ANY TYPE OF BOILER 
The Murphy Automatic Smokeless Furnace 


purns slack and other low cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coaland the removal of the ash. Send for a complete de- 
scription. 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE 


PREVENT SMOKE 


Write to us for descriptive matter relating to a device that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectiveness in preventing smoke from Bituminous coal 
under any and all conditions has been fully demonstrated, 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass. 


GRATE 


|ELF-CLEANING 
GREEN ENGINEERING CO. 
COMMERCIAL NATIONAL BANK BLOG. CHICAGO 
GENERAL FOUNDRY WORK A SPECIALTY 


MARTIN GRATES 


Martin Anti-Friction Rocking Grates will burn slack 
coal and get the same steam results as ordinary 
grates do with best lump coal. Catalog tells why. 


MARTIN GRATE COMPANY, 281 Dearborn Street, CHICAGO. 


CONTRACTORS. 
CENTRAL STATION HEATING. 


Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 


C-0-Two Tile 


FIRE ARCHES 


Any Rise, Any Span, 
Air Baffle Mixing System 
produces 


RESULTS 


Syracuse, N. Y. 


G-0O-TWO FURNAGE GOMPANY, 


CHIMNEYS 


WIEDERHOLDT CONSTRUCTION CO. 


American Trust Bldg., Chicago, 
from above. It can 


HANG IT be removed any time 


without disturbing brick work. Room allowed for 
expansion. BOOKLET? 


THE MONARCH BOILER ARCH 


MAYVILLE SPECIALTY MFG. CO., MAYVILLE, WIS. 


MECHANICAL DRAFT 


is best accomplished with the Wing Turbine Blower. We'll 
tell you how to increase your boiler efficiency and get 
better results from your coal. Write! 


L. J. WING MFG. CO., 90 West St., Cor. Cedar, NEW YORK. 


“SIROCCO” 


TRADE MARK 


BLOWERS 


BUILT ON THE TURBINE PRINCIPLE 
MOST EFFICIENT FOR ALL DUTIES 


VENTILATING INSTALLATION, HOTEL ASTOR, N.Y. 


Two 66 inch Sirocco fans running on one shaft. 


Capacity: 50,000. 
cu. ft. per minute each against % in. W. G. 


Power saving 25% 


Sirocco ENGINEERING Co. 
138-140 Cedar St., New York. Works: Troy, WN. Y. 


| 
7500 Hammel Oil Burners 
| HAMMEL OIL BURNER CO. © 
e009 North Main Street, LOS ANGELES, CAL, 
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Suet ecm Bones 
Room kg Work 


The Power Handbooks 


Price $1.00 Each, Postpaid 


Your Money Back if Unsatisfactory 


@ These books have been compiled with the idea of 
giving engineers the latest and best information on 
the subjects covered in convenient form, with each 
book devoted to a single subject. In this way you 
can buy, at a low figure, just those books whose 
subjects interest you and you are not compelled to 
pay for what you cannot use. A gradual accumu- 
lation of the entire series means that you will have a 
complete engineer’s library. 


Q Practical from cover to cover, plain and easily understood, containing 
the best modern engineering practice, contributed by the best men in the 
business, these new books hold in their pages the sort of information that 
every supervising, erecting and operating engineer can make practical use 
of inhis work. They are compiled for you and you’ll find that they fit 
you toa dot. If they don’t, you have the privilege of returning them within 
five days of receipt and having your money returned without a murmur. 


Select those that you want from the titles in the illustration and send us your order 
TODAY. ‘‘Steam Turbines’’ will be ready for delivery about 
February but may be ordered now 


Hill Publishing Company, 505 Pearl St., N. Y. 


Publishers of Power and The Engineer 
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In mind or hand? 


Wm’s 


are pioneers of fit, long wear one utility. Remember classes when 


you al ot place. 


When Your Boss 
Talks Like This 


**You MUST do better work. Your 
lack of training is keeping YOU back and 


costing the house money. Too much rule- 
of-thumb about your methods. You've got 
to do better, or out you go.’” 


It may not be altogether your fault 
when the boss talks like this. You may 


Box— .... Engineers’ ......... Spanner...... ‘ 
o_o sian General Se Service... Straight............ be working at the wrong job; or it may be 
the job is the right one but that you don’t 
eo Machine............ Textile Machine . know enough about it to make good.”’ 

Check Nut......... Set Screw ........-. Track. In either case the International Corre- 

n 

axecse<ligaumemlieas a way that fits your case exactly. To find 


J. H. 


Superior Drop-forgings 


Williams & Co. 


Brooklyn, New York 


Triplex Blocks 


Y. & T. Triplex 
blocks have forged 
bendable hooks, 
chain which is ac- 
curately gauged 
and tested link by 
link, sheave pock- 
ets which fit the 
chain absolutely, 
and the load is sus- 
tained by a Wes- 
ton brake. 


Sold by hard- 


Elec.-Lighting Supt. Mechan’! Drafts’n Architect 
ware dealers every Write for cata- Elec.-Railway Supt. | Foreman Machinist Architect’! Drafts. 
where, log. Electrician Foreman Toolmaker | Ad Writer 


Y. & T. Triplex 
Blocks are the per- 
fect hoist for every 
lifting operation 
that demands ab- 
solute freedom 
from jar or vibra- 
tion and insures 
careful speed con- 
trol. Made in ca- 
pacities from one- 
half to twenty tons 
at One man power. 


out what it is, simply mark the attached 
coupon and mail it today. No charge 
for the information and advice it brings— 
no obligation. 

The Business of the I. C. S. is to Raise 
Salaries by imparting to poorly paid but 
ambitious men, in their spare time, the 
knowledge that fits them for their natural 
line of work. The proof of this is in 
the fact that every month an average of 
300 men voluntarily report promotions and 
better salaries received as the direct result 
of I. C. S. training, and this is but a small 
percentage of the whole number helped. 

Never mind how long your working 
hours are, where you live, how little 
schooling you have had, or how little you 
earn—mark the coupon. The I.C.S. will 
adapt its great salary-raising plan to your 
personal needs and circumstances. The 
I. C. S. can and will help you in your own 
home—without your having to lose a 
day’s work. MARK IT NOW! 


International Correspondence Schools 
Box 979, Scranton, Pa. 


Please explain, without further obligation on my part, how I can qualify for a higher 
salary and advancement to the position before which I have marked X. 


Electrical Engineer Machine Designer Sanitary Engineer 


Window Dresser 
Chemist 
Sheet-Metal Draft. 
Ornament. Design. 


Telephone Engineer 
Civil Engineer Foreman Blacksmith 
Bridge Engineer Marine Engineer 
Mechanical Engineer] Hydraulic Engineer 


Foreman Molder 


Stationary Engineer Textile Designer 
Gas Engineer onst. Eng. Bookkeeper 
Refrigeration Eng. Surveyor Stenographer 


Traction Engineer Mining Engineer Civ. Service Exams. 


Yale & Towne Mfg. Co. 


9 Murray Street, New York 


rd Street and No 
city = State_ 


Name 
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THE STEWART HEATER COMPANY, 


45 E. DELAVAN AVENUE, BUFFALO, N, Y. 


go with the Otis Feed 
Water Heater and 
Purifier. You’re pro- 
tected on all sides— 
we take all the risk. 
All we ask is your per- 
mission to install this 
heater. If you don’t 
like it, we’ll come and 
take it out. It needn’t 
cost you a red cent to 
test it. 


This heater, used 


with our feed pump, 
saves from 15 to 25% 
over an injector. 


That’s going some, 


hey? 


Write today for our 


guarantees. 


The National Pipe Bending Co. 


The 


Sim plest 
Heater 
Made 


yet the most 
effective be- 
cause it hasno 
inside joints 
to leak, no 
contact of 
water with 
shell or other 
iron parts 
and because it 
absolutely in- 
sures against 
back pressure, 
grease in the 
boiler and 
waste of fuel. 


Write To-day 


175 Lloyd St., New Haven, Conn. 


120 Liberty St., 


New York 


54 High St., Boston, Mass. 


DISTRIBUTION OF HEATING 
SURFACE for ECONOMICAL 
STEAM PRODUCTION. 


The Green Economizer is virtually a part 
of the boiler surface. But it transmits more 
heat per square foot than would boiler sur- 
face in the same place, because its contents 
are cooler than those of the boiler. The 
“temperature head” between it and the flue 
gases is greater. 


Therefore, if a certain number of square 
feet of heating surface are to be installed per 
pound of coal burnt per hour or per boiler 
horsepower, it is better that part of that sur- 
face be in an economizer than that it all be 
in the boilers. 


The combination of boiler and economizer 
will not only make more steam per pound of 
coal, but it will cost less, will be cheaper to 
keep up and will last longer. The econo- 
mizer is a specially devised | arrangement for 
heating feed water and for abstracting heat 
from low temperature gases. It is not in- 
jured by expansion and contraction strains, 
it automatically frees itself of soot, and it 
precipitates impurities from the water in the 
form of a soft sludge which is easily removed. 


The last advantage is important in another 
way. When it is desired to clean the econo- 
mizer, the flue gases and the feed water can 
be by-passed and the economizer can be 
cleaned while the botlers continue to supply 
steam. ‘This is much better than having to 
lay off boilers in order to remove scale which 
could be stopped in an economizer. 


Economizers can be added to an existing 
boiler plant to increase both its efficiency and 
its capacity. Enough economizer surface 
should be used to bring the water up to the 
boiler evaporating point. We = shall be 
pleased to figure out the possible gain in your 
plant if you will send us the data. Ask for 
our new BOOK “106P.” 


The Green Fuel Economizer Co. 
MATTEAWAN, N. Y. 
o' York ~~. Boston, Chicago, Atlanta, San Francisco, 


Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers; Builders of Green’s Fuel Economizers, Fans, Blowers 

» and Exhausters, Steam Air Heater Coils, Waste Heat Air Heaters, 
Mechanical Draft, Heating and Ventilating and Drying Apparatus, 
Draft Dampers and Engines. 124 
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THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 


Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 


Manufactured by 


THE WHITLOCK COIL PIPE COMPANY 


HARTFORD, CONN. 
New York Office—Singer Building, 85 Liberty Street, 


A Heap 
More Heat 
From Your 


Coal Heap! 


Install a Riblet Feed Water 
Heater and your coal heap 
will last longer. By intro- 
ducing feed water at a temperature of 210° 
into your boiler, you can string along the 
coal that ordinarily would be exhausted at 
once to heat the water to that degree. 


The “ Riblet Heater ”’ differs from the others 
—it’s better in many ways. It’s more than 
a shell and a few tangled tubes. 


WRITE FOR CATALOG. 


Erie Mfg. & Supply Co., 


1203 Peach Street, 


Erie, Penna. 


How To Get Along 
With Less Fuel 


The way is easier than is generally sup- 
posed. It simply meansinstalling the Loew 
Boiler Feed Water Heater, which purifies 
the feed water and heals it to within 2 to 
5 degrees of the exhaust steam. Scale is 
prevented and less fuel is required to gen- 
erate a given amount of heat. 

Every “Tom, 
Dick and Har- 
ty’’ Heater will 
not do this, Get 


the ‘‘Loew’”’ and 
Secure positive & 


i 


> 


results. 


CATALOG? 


The Loew 
Mfg. Co., 


Cleveland, Ohio. 


New York Representative, G. L. Todd, 50 Church Street. 


A Couple of Shells 
To Keep It Hot 


That's the secret of the anti- 


steam-loss obtained by the 


Baragwanath 
Steam Jacket 
Feed Water 
Heater 


It consists of a shell within a 
shell forming a steam jacket 
around the tubes and absolute- 
ly preventing radiation. Thus 


it gets all the value from your 


exhaust. Catalog ? 


WM. BARAGWANATH & SON, 


54 WEST DIVISION ST., 
CHICAGO, ILLINOIS, U. S. A. 
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Please write for Descriptive Catalog- 


COPPER, IRON AND BRASS PIPE COILS PIPE 
AND BENDS OF ANY DESIRED SHAPE 


Manufactured by 


The Harrisburg Pipe & Pipe Bending Co. | stack ano 


950 HERR STREET, HARRISBURG, PA. 


Harrisburg Feed Water Heaters | Mexsz:: 


Of Pure Seamless Copper Coils. 
effective, most durable and cheapest heater manufactured. 


Guaranteed to be the most 


Wrought Iron 


GALVANIZED 


XMAUST. 


By Removing 
A Few Bolts 


the settling chamber and tube plate 
may be lowered, exposing the interior 
of the Patterson-Berryman Feed 
Water Heater and Purifier without 
disconnecting the heavy exhaust 
pipes or disturbing the shell, thus 
permitting inspection, thorough 
cleaning, repacking of joints, etc. 
60 days’ free trial. Write. 


Frank L. Patterson & Co. 
28 Cortlandt St., New York. 


Every Coil a Spring 


Reilly Multicoil 


FEED WATER HEATER 


IN AN ADVERTISEMENT we cannot 
describe all the advantages of this 
heater. We therefore ask you to write 
for our Catalog. 


Ghe GRISCOM SPENCER CO. 
90 WEST ST., NEW YORK. 


The Reilly Oil and Agents: Russel Engines—Tudor Boilers 
Grease Exractor. Mfgrs: Tanks—Special Machinery of all kinds 


COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


Highest Tem- 
perature and 
Positive Purifi- 
cation of feed 
water. 

Perfect Sepa- 
ration and Re- 
moval of Oil. 

Automatic 
Control of Cold 
Water Supply. 

Dry Steam for 
Heating Pur- 
poses. 

Finest Grade 
Special Fittings. 

Lime Catch- 
ing Pans. Es- 
pecially Adapt- 
ed for use with 
Heating Sys- 
tems, Dryers, 
Ete. 

Write for our 

new Heater 
Catalog. 


BATES MACHINE COMPANY 


Sole Manufacturers Joliet, Ilinois 


OUR 


TURBINE PUMPS 


SIMPLE 
RELIABLE | 
EFFICIENT 

WELL CONSTRUCTED 


Require very little attention. 
Built to suit your conditions. 


Write for Catalog W 159 E. 


HENRY R. WORTHINGTON, 


115 Broadway, New York City. 


Works; Harrison, 
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Power Consumption 
of Air Pumps 


High vacuum is a great thing, especially for steam turbines, 
since about 25% of the steam consumption of turbines can be 
cut off above 26 ins. vacuum. Many people, however, have the 
impression that it is poor engineering to strive after good vacuum. 
This belief is usually based on the high power consumption of 
ordinary air pumps when made large enough or driven fast 
enough to give a reasonably high vacuum. The work of driving 
an ordinary air pump is mostly friction, and a friction-producing 
air pump bucket should be run as slowly as possible. 

THE WHEELER-EDWARDS AIR PUMP, however, can be 
run at high speeds as well as at low speeds. The piston is ver- 
tical and therefore does not ride on the side of the pump barrel, 
and as it is packed with grooves instead of rings, it scarcely 
touches the pump barrel at all. Therefore, the work of a motor 
driving the Wheeler-Edwards Pump is confined almost solely 
to compressing the air and discharging from the head valves. 


WHEELER-EDWARDS PUMPS do not need to sweep as 
great a volume as the ordinary pump to dispose of the same 
volume of gases, since the entire volume swept is effective, due 
to the fact that the air and vapors flow into the pump barrel 
at once at the beginning of the stroke, instead of having to over- 
come the weight and inertia of valves and of water resting on 
valves. 

Moreover, as the air is discharged before the water and there 
is almost no clearance, no air remains in the pump barrel to 
re-expand during the return stroke and prevent the taking in of 
fresh air from the Condenser. 


The WHEELER-EDWARDS AIR PUMP wili handle a 


much greater volume of air and give a much higher vacuum 
than any ordinary air pump; in fact, it will give as good or better 
results than the much more expensive, complicated and power 
consuming combination of separate hot well and dry vacuum 
pumps with air coolers, etc. 


Write for our recently issued treatise ‘‘P 103” on Air Pumps. 


_We build Wheeler Surface, Jet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water 
Heater, Wheeler Feed Water Heaters, Barnard-Wheeler Cooling 
lowers, Wheeler-Edwards Air Pumps, Wheeler Centrifugal 
Pumps, Wheeler Rotative Dry Vacuum Pumps and Wheeler 
Multiple Effect and Evaporating Machinery. 28 


WARREN STEAM PUMP CO., 


PISTON _ DEEP WELL 
HYDRAULIC PLUNGER 


Warren, Mass. 


PUMPS FOR ALL REQUIREMENTS. 


VERTICAL 
POWER 


Air Pumps and Jet Condensers. 


Combined 
Air and 
Circulating 
and 
Marine. 


CATALOG ? 


INDIANAPOLIS 


Simple and Duplex Boil- 
er Feeders. Jet and Sur- 
face Condensers. Power 
and Electric Pumps. 


Simple Plunger Pump 


That blank space, on the left, 
represents your blank look of 
amazement when you see how 
easily the Eclipse Live Steam 
Feed Water Heater and Purifier 
prevents scale, Write for details. 


The Eclipse Feed Water Heater & Purifier Company, 
Oshkosh, Wisconsin. 


We Send Them On 
30 

Days’ 
Trial 


Put them to any test. If they do not ‘“‘make good” 
we'll take them back and shoulder all expense. 
DuBois Pumps are entirely automatic. They are 
unequalled for simplicity and durability. Write for 
particulars. 


DU BOIS IRON WORKS, 


Established 1877. 
805 Brady Street, DU BOIS, PENNA. 


al 
oo casio Dean Bros. Steam Pump Works 
| 
) — 
CONDENSER & ENGINEERING CO. 
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Ask for 
Catalogue 


“G’’ and 


Deming 


treatise 
‘*Feeding 


Boilers.’’ 
For 
any Power 
SeFVICe,. 


For oper- 
ation by 
any power. 


Pumps 


The Deming Company 


Aqencine te Salem, Ohio 


Principal Cities 


JOHN H. McGOWAN GO. 


Builders of 
PUMPING 
MACHINERY 
Single Duplex 
and Fly-Wheel 
Types 
Water Works 


ON ACCOUNT 


of their extremely low cost of 
operation and the small 
amount of attention required 


Goulds 
Efficient 
Power Pumps 


are growing in favor wher- 
ever they are installed. Let 
ussend you Catalog of Pumps 
for every service. 


The Goulds Mfg. Co. 


> Seneca Falls, N. Y. 


New York. Philadelphia. Pittsburg. St. Louis. New Orleans. Chicago. 
Los Angeles. San Francisco. Louisville, Ky. 


Gincinnati, Ohio | 


Pumping Engines 


Power Station Pumps and Condensers 


BURNHAM 


STEAM PUMPS 


POWER PUMPS—AIR COMPRESSORS—CONDENSERS 


UNION STEAM PUMP CO., 


BATTLE CREEK, MICHIGAN. 


Roerting 
Exhauster @ Pump Primer 


These exhausters are 
used extensively for 
priming Centrifugal 
Pumps, Long Suction 
Pipes, Air Vessels, etc., 
and with 30 ft. of water 
pressure will overcome 
a suction up to 25 ft. 
They have no moving 
parts; are absolutely re- 
liable; simple manipula- 
tion; low in cost and 
high in efficiency. When 
writing for price state 
length and height suc- 
tion pipe, time in which 
to be evacuated, and 
pressure water. 


Write for Catalog 
4-P. 


SCHUTTE @ KOERTING CO. 


12th & Thompson Sts., PHILADELPHIA. 

NEW YORK, 50 Church St. CHICAGO, Security Bidg. 

BOSTON, 98 High st. PITTSBURG, Keenan Bids 
0. C. Goeriz & Co., SAN FRANCISCO, 


Adapted especially for gas 
engines, motor and belt 
powers, in harmony with 
present requirements. 

Catalog sent on request. 


F. E. Myers & Bro., 
Ashland, Ohio, U. S. A. 


Alberger Condenser Co. 


Condensers, Centrifugal, 
Cooling 


Towers, 


Volute, 


95 Liberty St. 


New York and 


Vacuum 
Pumps, 
Heaters 


Turbine 


Pumps 


Alberger Pump Co. 


THE FISHER 
GOVERNOR 


is reliable under all conditions. 
It is in office in the best plants. 
Never gets out of order and 
controls any pressure up to 8000 
Ibs. per sq. inch. 


WRITE. 


THE FISHER GOVERNOR CO., 
MARSHALLTOWN, IA. 
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If You had a water me like 


who was always on 
the job, and never 
slept, forgot, or 
went away, would 
_ you hire him at $10.00 a year? 


The COPES BOILER FEED REGU- 
LATOR answers the requirements, it 
holds the water level absolutely constant, 
feeding the water as fast as evaporated, 
but no faster. It protects the boiler 
from the disastrous effects of low water 
and the engines from the dangers of 
water carried over with the steam. 
The boiler is not strained by sudden 
injections of large volumes of cold water, 
and the efficiency of feed water heaters 
and economizers is brought up to the 
maximum by reason of the uniform 
feeding. 

At the same time the Copes Regu- 
lator is simple and reliable. It contains 
no internal levers, floats, pilot valves, 
springs and diaphragms. All the work- 
ing parts are in sight where you can 
see what they are doing, and easily 
test their operation if you so desire. 

Let us make an estimate on the 
equipment of your plant with Copes 
Regulators. Ask for our new Book P. 


The 
American Boiler Economy Co. 


North American Bldg., 
PHILADELPHIA, PA. 


Tribune Bldg. Oliver Bldg. 
New York Boston Baltimore 


226 E. Pleasant St. 


Pressure : PR ESSUR E 


Regulators 
Save Balanced by 


WEIGHT 


That’s the simple and never 
failing principle upon which 
the Davis Pressure Regulator 
operates. It has no springs, 
toggles, diaphragm or auxil- 
iary valves in its make up. 
It accomplishes its purpose— 
the automatic reduction of 
pressure—by the most direct 
means and enables you to use steam at any 
pressure less than that of the boiler for auxil- 
lary apparatus, heating, drying, cooking or 
any other purpose. When once set for a certain delivery, 
it automatically maintains that pressure constant re- 
gardless of boiler fluctuations. 
Kvery Davis Pressure Regulator is backed with our 
positive guarantee to put a check on steam waste and to 
prove it we'll take all the chances. It has to make good, 
or it’s your privilege to send it back at our expense. 
It’s all we say it is, or the trial costs you nothing. 


Everything for the Automatic Regulation of 
pressure is shown in our general catalog. 
Send for it. 


G. M. Davis Regulator Co. 
142 Milwaukee Ave., Chicago. 
BRANCHES: 

NEW YORK—123 Liberty St. PHILADELPHIA—56N. 2nd St. 
BOSTON—104 High St. ST. LOUIS—735 S. Fourth St. SAN 


FRANCISCO — Metropolis Bank Bldg. PITTSBURG — 1206 
Park Building. 


‘Will You Accept This Business 
Book if We Send it 


Sign and mail the coupon below. Send no money. Take 
no risk. 

One hundred and twelve of the world’s master busin: 
men have written ten books—2,193 pages—1,497 vital busi- 
ness secrets. In them is the best of all that they have been 
able to squeeze from their own costly experience about 

—Factory Systems —Purchasing 
—Power Costs —Credits 
—Power House —Collections 

Records —Accounting 


—Position-Getting 
—Position- Holding 


—Man-Handling 
—Man-Training 
—Fuel Economy 
— Depreciation 
—Cost-Cutting 


—Time-keeping . 
—Cost-keeping Business Generalship 

Competition Fighting 
and hundreds and hun- 
dreds of other vital busi- 


ness subjects. 


— Advertising 
— Correspondence 
—Salesmanship 
A 9,059-word booklet has been published describing, explaining, pic- 
turing the work. Pages 2 and 2 tell about managing businesses 
great and small; pages 4 and 5 deal with credits, collections and with 
rock-bottom purchasing; pages 6 and 7 with handling and training 
men; pages 7 to 12 with salesmanship, with advertising, with the mar- 
keting of goods through salesmen, dealers and by mail; pages 12 to 15 
with the great problem of securing the highest market price for your 
services—no matter what your line; and the last page tells how you 
may get a complete set—bound in handsome half morocco, contents in 
colors—for less than your daily smoke or shave, almost as little as your 


daily newspaper. 


—Organization 
—Systematizing 


Will you read the book if we send tt free? 
Send no money. Simply sign the coupon 
‘The System Co., 151-153 Wabash Ave., Chi 


If there are, in your books, any new ways to increase my business or my salary. 1 should 
like to know them. Sosendon your 16-page free descriptive booklet. I'll read it. 183-'3 


Name 


Position 


this | 

| 

Free? 
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The Basis 
Economy 


in any power plant is the boiler 
system. If you appreciate that 
fact you will do well to inves- 
tigate 


Our Safety Water 
Tube Boiler 


Built for any pressure from 125 
to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 
Perfect circulation, remarkable 
economy, and freedom to expand 
and contract, are features. 


Ask for illustrated catalog and 
latest test report. 


Oil Well Supply Co., 


Pittsburgh, Pa. 


Boiler Works Dep’t., - - OSWEGO, N. Y. 


Branch Offices—NEW YORK, PHILADELPHIA. 


GAS COMBUSTION 


is more complete and 
effective in case of the 
Vogt Water Tube Boilers 
than in any other. 

This boiler is com- 
posed entirely of steel 
and is so designed that 
no weight rests on the 
walls. Get all the par- 
ticulars. 


Write for Circular. 


HENRY VOGT MACHINE CO., Inc., 


LOUISVILLE, KY. 


PARKER BOILER Co. 


WATER TUBE BOILERS—SUPERHEATERS. 


PHILADELPHIA, PENNA. 


New York—Pittshure—Chicago—Denver—San Francisco, 


Foster Superheaters 


Greatly increase capacity and permanent 
efficiency of steam turbines. 


POWER SPECIALTY 
111 BROADWAY, NEW YORK. 


THE 


BERRY 


Safety 
Automatic 


Feed Water 
REGULATOR 


BERRY ENGINEERING COMPANY 
Chester, Penn. 


The Vigilant 
Feed-Water Regulator 


for steam boilers was the first in the 
field, and has the longest and best record 
of any of these devices. 


Costs Less to Operate and Maintain 


Constructed on a different and better 
principle than any other, 
Investigate it and the 


FULTON PUMP GOVERNOR 


and send for latest catalogue with list of 
users. 

A guarantee from a responsible firm 
with every machine. 


THE GHAPLIN-FULTON MFG, CO. 


. 8. Ward, Agt., 7-9 8. 
J.8. War 08. St. Pittsburg, Pa. 
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THE RUST 


WATER TUBE 


BOILER 


SAFE, SIMPLE, DURABLE, 
ECONOMICAL, ACCESSIBLE 
Write for Report of Tests by William Kent. 


THE RUST BOILER CO., 
PITTSBURGH, PENNA. 


Branch Offices : New York, 50 Church Street ; Birming- 
ham, Alabama, First National Bank Building. 


- WICKES 
Horizontal 
Tubular 
Steam 


Boilers 
HIGHEST GRADE 
THE WICKES BOILER CO. 


Also Manufacturers of the Wickes Vertical Water Tube Safety Steam Boilers 
Main Office and Works, Saginaw, Mich. 
Saves OFFICES : 


1411 West St. B’ld’g., West and Cedar Sts., New York City. 

1139 AmericanTrust B'ld’g., Chicago, Ill. 

Penobscot B'ld’g., Detroit, Mich. Empire B'ld’g., Pittsburg, Pa. 
601 Brown-Marx B'ld’g., birmingham, Ala. 


Robb-Mumford Boiler Co. 


Successors to Edward Kendall & Sons, 
Charles River Iron Works. 


MANUFACTURERS OF THE 
Robb-Mumford Internally Fired Boiler, 


Water Tube, Return Tubular, and other 
types of boilers; Smoke Stacks, Tanks, ete. 


Works: South Framingham, Mass. 


New York Office: 
90 West St. 


Sales Department: 
131 State St., Boston. 


Water Tube Boilers 


[A All Wrought Steel 
Construction 


Ask for New Catalog P. W. 


ESTABLISHED 1865. 


E. KEELER CO. 


Williamsport, Pa. 


New York, Philadelphia, 
Chicago, San Francisco, 
Wilkesbarre and New 
Orleans. 


AND SUPERHEATERS 


All Flange Steel Construction 


Logic and 
uperheater Logic 


Heine Safety Boiler Co. 


‘1LADELPHIA—North American Building 
AN FrANcisco—99 First Street 
PrrrspurG—Farmers Deposit Nat. Bank Building 


Boston—Delta Building 


New OrLEANS—S33 Baronne Street 


LAKE CitTy—Atlas Block 
Cuicaco—Marquette Building 
ATLANTA, Ga.—Candler Building 
CLEVELAND—New England Building 


THE BABCOCK WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—-MECHANICAL STOKERS 


Barberton, Ohio — WORKHS -— Bayonne, N. J. 


BRANGH OFFIGES 
DENVER—435 Seventeenth Street 


Mexico Ciry—7 Avenida Jurez 

Havana, CuBA—1!164 Calle de la Habana 
Los ANGELES—Trust Building 
Cincinnati—Traction Building 
SEATTLE—Mutual Life Building 
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GAS,GASOLENE, KEROSENE, ALCOHOL 
STATIONARY ano MARINE. 
aueurrasss TEN TYPES sizes 


moRRIN O LIM A X somenrs 


They supply perfectly dry steam superheated to over 80°, and hold full pressure under all conditions. 
They produce more steam nag pound of coal than any others on the market. Made in all sizes from 
50 to H.P, CATALOG ? 


THE MORRIN CLIMAX BOILER COMPANY, BROOKLYN, N. Y., U. S. A. 


CARL VON HARTZFELT, M. C., 
Denatured Alcohol from Natural Gas. 


Plans, specifications, estimates and supervision for 
Continuous Industrial Alcohol 
Distillery Apparatus, 


for light, heat and power purposes from natural gas 
and Portable Stills for vegetable waste matter. Ki W. ANKS 
Economy and rapidity of construction a specialty. b NEE T 


Unquestionable references. We are the largest and best manufacturers of storage and pressure 
4 tanks in the United States. The story is told. See Book No. 51. 


ACTING DIRECTOR OF Send your specifications. 


THE CONTINENTAL NATURAL GAS ALCOHOL CO., KEWANEE. BOILER COMPANY 


WHEELING, W. VA., U. S. A. 
See Harper’s Weekly, Oct. 3, 1908. Patent Serial No. 450,294—cAug. 25 KEWANEE. ILLINOIS. 


Special setti 
Edge Moor Boilers 


all conditions. 


—=WATER TUBE 
EDGE MOOR IRON CO., Edge Moor, Delaware Send for Catalog S. 
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If suitable cooling water 
is not available 


in your location, prohibi- 
ting the use of condensing 
engines, you cannot do 
better than install 


Westinghouse Non-Condensing Steam Turbines 


that in economy equal the best reciprocating engines 

but, in all other respects are superior. They are es- 

pecially adapted to power and _ heating plants. 
Ask our nearest office about them. 


The Westinghouse Machine Company, 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and the Roney Stoker 
New York, 165 Broadway. Atlanta, Candler Building. St. Louis, Chemical Building. Philadelphia, North American 
Boston, 131 State Stre et. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. Building. 
Cleveiand, New England Building. Cincinnati, Traction Building. Denver, McPhee Building. San Francisco, Hunt, Mirk & Co. 
4 RO D U C E g E | 
HAVE WIPE SPARK IGNITER, positive 
acting and self cleaning. 
A VERTICAL VALVES, mechanically opera- 
ted, admit fuel charge into cylinder at 
atmospheric pressure. 
o THE CHEAPEST POWER IN THE WORLD CENTERLINE COUNTERBALANCING 
increases the efficiency and de- 
creases the fu 1 bills. 
GAS ENGINES, GAS PRODUCERS ACCESSIBLE DESIGN makes it a 
COMPLETE PLANTS INSTALLED simple matter to keep Foos Engines 
properly adjusted. 
Get Catalogue No. 26, 
BROOMELL, SCHMIDT & STEACY CO., 
YORK, PENNSYLVANIA. THE FOOS GAS ENGINE CO., SPRINGFIELD, OHIO. 
AND 
SATISFACTORY AND CONTINUOUS SERVICE 
REGULATION AND ECONOMY GUARANTEED 
WORKING PARTS 
FEW IN NUMBER 
4 EASY OF ACCESS 
ENGINES OF VERTICAL AND HORIZONTAL TYPES 
7 75,000 HORSE POWER IN SUCCESSFUL OPERATION 
STRUTHERS-WELLS COMPANY, Warren, Penna. 
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SOUTHWARK FOUNDRY 


AND MACHINE CO., PHILADELPHIA, PA . 


PORTER-ALLEN AND CORLISS STEAM ENGINES 
BLOWING ENGINES FOR BLAST FURNACES 


WEISS CONDENSERS 
PUMPING MACHINERY 


For Service 


Let us send you our booklet 
“The Way to Forget”’ 


Stereotyper’s Cylinder Shaver and Belted Motor. 


TRIUMPH ELECTRIC CO. 


CINCINNATI, OHIO. 


New York, 1 Madison Ave. Chicago, Great Northern Bldg. 


“True In The Long Run.” 


“YOUNGER TRIUMPH” 


A little duplicate of the regular 
Triumph compressor. Built to 
make only from 2 to 3} tons of 
ice, it performs its work as eco- 
nomically as our 50 ton com- 
pressor. The Younger Triumph 
is “True In The Long Run.” 


Bulletin 502-C. 


TRIuMPH IcE MACHINE Co., 
CINCINNATI, OHIO. 


MANGANESITE PASTE 


(TRADE MARK REGISTERED) 
A Superior NON-POISONOUS Jointing Material of Metallic Composi- 
tion; for FLANGE and SCREW-JOINTS of every description on Steam, 
Water, Air, Gas, Ammonia, etc. UNITES TWO METALS AS ONE. 
Cheaper, more efficient than red lead—no waste in its use. 


WALCH & WYETH, 87 Lake St., CHICAGO. 


Manufacturers of the Erwood Straightway Swing Gate Valve. Many 
valuable features in one valve. Write for Catalog. 


“The BARNES” 
LATHES Qo 


9 in. to 13 In. Swing. 


No. 4% Lathe, 9in. x25in., List $ 75.00 
No.5 Lathe, ll in.x34in., List 100.00 


Our 13 in. lathes made 5 to 10 feet long. Send for lathe catalog. 


W. F. & JOHN BARNES CO., 990 Ruby Street, Rockford, II 


Not Made From 
Wash Drawings 


The cuts we show are made from 
engines we have built and delivered to 
purchaser, and they are giving steam 
engine satisfaction at a fraction of the 
cost, some of them in_ twenty-four 
hours’ service. The RIVERSIDE 
heavy duty gas engine, is wholly unlike 
any other and is built in twelve types 
and seventy-two sizes from 10 to 


2500 H.P. 


We also Build a Complete Line of Gas 
Driven Air and Gas Compressors 


Riverside Heavy Duty Single Acting Tandem Gas Engine (ClassC), 


Riverside Engine 
Company, Oil City, Pa, 


New York City, 50 Church St. Pittsburg, Keenan Bldg. Cleveland, Holbeck Co., 924 Rockefeller Bldg.” Fitchburg, Mass., The Brown-Russell Oo. Atlanta, The W. BE. Austin Co., Candler Bids. 
Philadelphia, W. P. Dallett, 49 No. 7th St. Indianapolis, Mr. F. Louis Egan, 1180 Congress Ave. 
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For I iri 
We’re On The Lookout For Inquiries 
ue We want a chance to tell you the many excelling 
features of Wisconsin Corliss Engines—close regu- 
lation, large wearing surfaces, small clearances, full 


automatic safety stop, high rotative speeds, (did 


P you see that article en valve gears in the Oct. 27th 
= \ issue ?—want a copy ?) 


WISCONSIN ENGINE COMPANY CORLISS, WIS. 


NORTHERN TRANSMISSION SYSTEMS 
Just One Of The Reasons FIT OLD PLANTS AS WELL AS NEW 


a, ia les en eee The use of our product assures convenient, speedy, economical production. 
why SHEPHERD ENGINES are highly — wae | Our generators are readily installed in connection with old power plants, 
ports are short and direct, giving an easy path for the steam an Our motors are easily applied to all classes of machine drives, If you want us 
reducing clearance to a minimum. to discuss your requirements for electrical machinery, say what you plan 

Our booklet gives other reasons why SHEPHERD EN- doing electrically. Tell us at once so that our propositions and suitable lit- 
GINES are superior. Write for it. erature may be in your hands for early consideration. Send for bulletin 850, 
Northern Electrical Mfg. Go.,Madison,Wis.,U.8.A. 

Shepherd Engineering Co., Williamsport, Pa, STANDARD AND SPECIAL ELECTRICAL MACHINERY, 914 


Phoenix IronWorksC i 
De LaVergne Machine Co. 


AUTOMATIC CUT-OFF ENGINES NEW YORK 
Also BOILERS, HEATERS, TANKS KOERTING GAS ENGINES 
and GAS CONDENSERS Hornsby-Akroyd Oil Engines, Refrigerating and 
General Offices and Works: - MEADVILLE, PA. Ice Making Machinery _J 


THE BALL 
ENGINE CO. 
ERIE, PA. 


RICE & SARGENT We Manufacture 


CORLISS ENGINES AN ECONOMICAL 


AND DURABLE 
WORKS, Ball-Cooley Engineering Co. 


Providence, Rhode Island. 316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 


THE ONLY METAL POLISH 


that works quick and easy and keeps its lustre. 
Holds old trade and makes new. IT DOES NOT 
DETERIORATE, Established 16 years, 


3-Ounce Box for 10 cts. 5-Pound Pails, $1.00 
Sold by Agents and Dealers all over the world. 


Refrigerating and 
Ice Making Mach | nery Ask or write for Free samples. Highest Award, 
WARE, NICKEL, TIM.BRASS.COPPER. Etc Chicago, '93; St. Louis, '04. 


THE VILTER MFG. CO. GEO. W. HOFFMAN, Expert Polish Maker, 


a 295 E. Washington St., INDIANAPOLIS, IND. 
910 Clinton St., Milwaukee, Wis. Branches—New York, Chicago, San Francisco, 


CORLISS ENGINES 


the Griffith & Wedge Co. 


Established 1840 
Zanesville, Ohio, U. S$. A. 


Manufacturers of 


TheOhioCorlissEngine 
and Hoisting Engines 


ip 
| = VA, iy, 
_A.Allan & Son 482 Greenwich St.NY. 
| coer @ 
SON 
i 
AI BERGER TANDEM GAS ENGINES 
AccuRATE REGULATION Fon: ELECTRIC SERVICE-AUTOMATIC CUT-OFF AND 
45 TO 600 H.R USING NATURALGAS 697 EL ICOTT SQ. 
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SIDE CRANK TYPE 


Skinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 


SKinner Engine Co., 
Erie, Pa. 


CENTER CRANK TYPE 


The overload capacity: of G-W electric 
generators makes them popular with the 
In emergencies they do better 
Bulletin 80M 


describes our D. C. machines. 


engineer. 
than is expected of them. 


GROGKER-WHEELER GOMPANY 
Ampere, N. J. 


Type A Transformers 


embody lowest losses in every part of their construction 
and they are so correctly proportioned that the highest 
eficiency is obtained. 

Temporary efficiency cannot satisfy, you want ultimate 
efhiciency—efhciency that stays with the transformer— 
always found in Type A Transformers. 


Their 
Service 
Is 
Your 
Guarantee 


15 K. W. Type A Transformer 


We have always given our customers the advantage of 
all the latest improvements in transformer design. 

We can give you figures on transformer losses and effi- 
ciencies if you are in the market for transformers. 
White us. 


742 


In Most 
Large Cities 


Sales Main Office 
Offices Fort Wayne, Ind. 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 
Centrifugal Pumps 
Electric-Motor 
Centrifugal Pumps 


“ Send for Gatalog No. 20. 
De Laval Turbine-Driven Blower. 


DE LAVAL STEAM TURBINE CO., Trenton, N.J. 


DELAY IS FATAL 


when engine troubles arise—send jor 
us. Our expert, with their special 
portable tools, will quickly make re- 
pairs at the lowest cost. 

AMMONIA CYLINDERS INDICATED. 


H. B. UNDERWOOD & CO., 


ESTABLISHED 1870 


1021 Hamilton St., - Philadelphia, Pa. 
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Robt. Wetherill Co., Inc 


CHESTER, PENNSYLVANIA. 


CORLISS STEAM ENGINES 


Manufacturers 


POWER 


An Engine Without a Peer 


Built simple, tandem and _ cross 
compound, and for speeds up to 200 
R.P.M. Has ALL the advantages of 
the releasing gear Corliss, with none 
of its objectionable features or 
limitations. 

The only Corliss engine ever de- 
signed having an unvarying valve 
travel, with perfect cut off at any 
point from zero to three quarters 
stroke. Engineers should investigate 
this engine. Catalogue free. 


CLARK BROS. COMPANY 
Belmont, N. Y. 


BUCKEYE ENGINE COMPANY, 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 
CORRESPOND WITH US BEFORE PURCHASING 
CATALOGS ON APPLICATION 


The Remarkable Growth 


in the demand for Cooper Corliss Engines 


has, within the last few years, compelled 
us to more than double our manufactures 
ing facilities. Ask for particulars. 


THE C. & G. COOPER CO. 
Mt. Vernon, Ohio. 


BRANCH OFFICES: 


New York, 918 Bowling Green Bldg.; Boston, 411 
Weld Bidg.; Pittsburg, 604 Frick Bidg.: Philadel- 
phia, Drexel Bldg.; Atlanta, 310 Candler Bidg.; 
Charlotte, N. C., Court House Square; Chicago, 
1539 First Nat’] Bank Building. 


| 
— 
- 

be 
/ 
\ 


POWER AND THE ENGINEER. 


December 8, 1908. 


How About 
Adjustments? 


How many adjustments does the aver- 
age steam engineer have to watch and 
regulate ? 


How many lubricators, drip cups and 
bearing gauges require his daily or 
hourly attention ? 


How much time is spent in keeping 
bearings adjusted for wear ? Howoften 
is it necessary to shut down to ‘‘doctor” 
a bearing adjustment ? 


How long would the average generat- 
ing set run without attention to some 
adjustment ? 


How many engineers realize the entire 
freedom from troublesome adjustments 
with the horizontal Curtis Steam Turbine 
Generating Set ? 


Do You? 


Figure it out from these facts: 


In the turbine there are either two or 
four self-aligning main bearings supplied 
with oil by means of chains, or in some 
cases, a small self-contained pump, and 
outside of the main bearings there area 
few small bearings in connection with 
the governing mechanism, and in some 
cases with the oil pump. 


All governor adjustments are correct 
when the machine leaves the factory and 
need no attention after machine is first 
started. 


There are many points of simplicity 
and reliability about these sets that 
every engineer should know. 


Correspondence is invited. 


General Electric Company 


Principal Office, SCHENECTADY, N. Y. 


New York Office, 30 Church St. 


Sales Offices in all large cities. 


Fitchburg Engines 


Guaranteed steam tight for 25 years on one hour’s 
work per year. Write today for Catalog 61. 


FITCHBURG STEAM ENGINE C0., - FITCHBURG, MASS. 


E. H. Ludeman & Co., 165 Broadway, New York. H. J. Gebhardt, 1419 Fisher Bldg., Chicago. 
Geo, H. Connor, 509 Mutual Life Bldg., Philadelphia, Pa. W. C. Teas, Chattanooga, Teun. 
Western Trading Co., San Francisco, 


Bates Vertical Automatic High Speed 
Engine for connection to Pumps. Espe- 
cially adapted for 


WATER WORKS, IRRIGATION 


and other places where it is desired to 
move a large volume of water at small 
expense. 

CATALOG FOR THE ASKING. 


BATES MACHINE CoO., Joliet, Ill. 


Try this new Babbit. Engineers all say it’s the best they ever 
used—a remarkableimprovementon theold brands. 25 cents 
a pound at dealers—or a 50-lb. trial box from us. 


Write for details. 


‘REEVES PULLEY te Columbus, Indiana. 


= 
are 1 
“> 
a 
Pit 
i} 
- 
| 4 
+ 
| 
Pod 
1288 


December 8, 1908. 


POWER AND THE ENGINEER. 113 


ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 82 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
1344 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x 12 N. Y. Safety, Automatic 
Also large assortment of Automatic and Throttling Engines of 


other sizes. . 
BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H. P. 
Heaters, Pumps, Tanks, Saw Mills, Iron Working Tools, etc., etc. 
Write for bargain list. 


We are the sole manufacturers of the celebrated “Leader” 
Injectors and Jet Pumps. 
THE RANDLE MACHINERY CO. 


20 x 42 Allis, Corliss 

1s x 42 Hamilton Oorliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


TEAM-WORK 


is seen in a McEwen Engine driving 
Each is 
designed to give the highest efficiency 
when working with the other. And 
repairs are few and far between. 


a Thompson-Ryan Dynamo. 


WRITE FOR FULL PARTICULARS. 


RIDGWAY DYNAMO & ENGINE CO. 


RIDGWAY, PA. 


York Manufacturing Co. 
York, Pennsylvania 


We manufacture all 
machinery and parts 
needed to equip a 
complete Ice or Re- 
frigerating plant— 


Machines, Conden- 
sers, Tanks, Cans, 
Coolers, Piping, 
Boilers and Am- 
monia Fittings. 


ofallkinds. We em- 
ploy over 1,250 men 
in the manufacture 
of Ice and Refrigerat- 
ing Machinery ex- 
clusively. Catalogue 
sent upon request. 


EASY TO INDICATE 
AMERICAN-BALL ENGINES. 


As an example of the thorough-going 
way in which AMERICAN-BALL EN- 
GINES are built notice the new indicator 
reducing motion, built into the frame. 
You just hook on the cord, start the mo- 
tion by pressing a detent with your finger, 
take the card, and stop the motion by 
shifting the detent again. Leave the cord 
hooked in place and repeat for each time. 

This device gives a 
theoretically — correct 
motion, is self contain- 
ed and is always ready 
and in place. You 
don’t have to hook any 
swing lever to the roof 
or erect a temporary 
structure to support a 
pantograph, lazy tongs 
or other mechanism. 

This is only one of 
the superior features 
of our engines. The 
AME RICAN-BALL 
ANGLE CO M- 
POUNDS for instance, 
have the distinctive 
advantage that they 
take up half the space 
of a single engine of the same power, weigh 
little for their power, save foundation costs 
both on account of smaller floor space and 
because of the absence of vibration, save 
the labor which others require for frequent 
oiling and adjustment, and speed regula- 
tion, and cannot be equaled by other types 
of engines of the same capacity. 

AMERICAN BALL ENGINES repre- 
sent 30 years of progressive development. 


Write for Bulletin No. 14. 


AMERICAN ENGINE CO. 


22 RARITAN AVE., BOUND BROOK, N. J. 
(2) 


| § = < 
1768 Powers St., CINCINNATI, OHIO. ' 
\ — Ry} 
t \ 
\ 
a 


POWER AND THE ENGINEER. December 8, 1908. 


T 


POWER PLANT 
OF THe 
Licnr & 


scares 
| 


| 
3 


1 


22 GAS ENGINE 


CHS ENGIN 


° 
600 H.P. Wssenzef’ Producer Gas Engines Driving Alternating Current Generators 


The above is a plan of a municipal Electrical Power Plant showing 
Gas producers, wet and dry Gas Purifiers, Gas Engines and Electric 
Generators. 


Suction Producers, operating on anthracite pea coal are employed. 
A considerable saving in floor space, the absence of a stack pouring 
out volumes of black smoke, and 


A SAVING OF APPROXIMATELY 60% IN FUEL COST 


are some of the many advantages of a %Wsenzel Producer Gas Power 
Plant over a steam plant. 


We have been building Producer Gas Power Plants for the past 
four years and during this time have installed about eighty. Two of 
these have been destroyed by fire, the rest are in daily operation. 


Not one of these plants has exceeded our guaranteed maximum 
coal consumption of 1 to 1% pounds of coal fed to the producer per 
Horse Power Hour delivered by the Engine at normal load. 


We build these plants in sizes from 30 to 1500 H.P. 
WRITE US FOR OUR CATALOG 
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Don’t Put Your Foot It! 


By signing a yearly oil contract that makes you 
pay out a whole lot of money you could easily 
save by letting your engineers 


Use Keystone Grease 


the purest known lubricant, which has a natural 
body, which will not melt at 300° F., and which 
is so effective that 


It Practically Annihilates Friction 


Keystone Grease is far cleaner than oil, it does 
not spatter and collect dust and it cannot run out 
of the bearings and waste away. One pound of 
‘‘Keystone”’ lasts longer than 4 to 6 gallons of the 
best lubricating oil and its superior service mul- 
tiplies the saving again and again. Lubricating 
troubles and Keystone Grease are never found 


together. 


See our advertisement on page three. 


Keystone Lubricating Co., 


Department B. 
PHILADELPHIA, PA. 


ew England Office—10 Oliver Street, Boston, Mass. New York City—96 Warren Street. 
liicago Office—1210 Tacoma Building. Southern Oflfice—610 Chartres Street, New Orleans, La. 
‘Northwestern Office and Warehouse, 502 McVhee building, Denver. San Francisco Office and Warehouse—268 Market Street. 
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Each separate strand a 
reservoir of lubricant. 


Made of heat 
resisting 
material. 


Perfect lubrication 
prevents friction and 
insures long life. 


4 


| 
THE REASONS WHY 


PALMETTO 


is the ideal packing for high pressure and super-heated 
steam, as well as the less exacting conditions. 
Send for FREE working samples. 


GREENE, TWEED @® CO. 


Sole Manufacturers 


109 Duane St., New York 


RETT 


RECORDING INSTRUMENTS OR REVOLUTION COUNTERS 


ini No. 104.—This indicator may be 
For Pressure, Electricity and Temperature | | tne nistest speed required wichout 
= &> heating. The working parts are encased. 


Dial has two rows of figures, reading right 
or left as the shaft may run. Steel 
pointed spindle with rubber tips for both 
pointed and centered shafts. The (O) 
mark may be instantly set at starting point. 


Price, Postpaid,$1.00 


No. 107.—Has 
all the good points of 
the above, and in 
addition has a hard 
rubber handle for in- 
sulation when used 
on electrical machin- 
ery. It also automatically registers 
the number of revolutions up to 5,000, 
thus relieving the mind from keeping 
count. 


Price, Postpaid, $3.00 


Send for FREE Catalogue, No. 17-R, of Fine Toolse 


The L. S. Starrett Co. 


Athol, Mass., U. S. A. 


Bristol’s Recording Thermometers 
Especially Valuable for 
Feed Water of Steam Boilers. 
SEND FOR NEW CATALOGUES. 


THE BRISTOL CO., WATERBURY, CONN. 


New York BRANCH OFFICES Chicago 
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